DialoglP Document 



hup://www.dialogs€leclxom/ip/cgi/prese.-.AN==955l026.FM=l9,SEARCH=EW.FTCPatente^ 



The system includes at least one connector (1) for coupling the external memory to the host processing 
system. An external memory (10) stores two sets of program instructions for the videographics program 
for execution by the host processing unit. 

A graphics processor (2) is coupled to the external memory (10) and coupled, in use, to the host processing 
unit via the connector, for executing the second set of instructions. 

The host unit is formed by a video game system main processing unit, whilst the external memory is a 
game cartridge. 

USE/ADVANTAGE - Image processing appts. Video game system. Fully user programmable graphics 
coprocessor. Host processor has constant access to 16 general registers of graphics coprocessor. 

Dwg.1/21 

US 5388841 A 

The fully programmable, graphics microprocessor is embodied in a removable external memory unit for 
connection with a host information processing system. A video game system includes a host video game 
system and a pluggable video game cartridge housing the graphics microprocessor. The game cartridge 
also includes a read-only program memory (ROM) and a random-access memory (RAM). The graphics 
coprocessor operates in conjunction with a three bus architecture embodied on the game cartridge. The 
graphics processor using this bus architecture may execute programs from either the program ROM, 
external RAM or its own internal cache RAM. 

The fully user programmable graphics coprocessor has an instruction set which is designed to efficiently 
implement arithmetic operations associated with 3-D graphics and, for example, includes special 
instructions executed by dedicated hardware for plotting individual pixels in the host video game system's 
character mapped display which, from the programmer's point of view, creates a 'Virtual" bit map by 
permitting the addressing of individual pixels-even though the host system is character based. The graphics 
coprocessor interacts with the host coprocessor such that the graphics coprocessor's 16 general registers are 
accessible to the host processor at all times. 

ADVANTAGE - Enables video game system to do high speed graphics processing. 
Dwg.1/21 
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^ §SJS:idlAI±^'Ilf 3§E! Oie^ SI^OllEai^bdOii LHi^EiE^ ^:^^l£iO^ 2i^ES ^^H^^^^al aEH 
aiH^AilAi^f gXIEQ. 

m OilAlSH^AIWIOilAi. ^blG2}ilgjAI±il ^1. I12H^QfOI3^H^AilAig ^Eo\7l 
tllCI2}1lgJ3^e^XI^ SSof^'blCIE }ilSA!±iiOI ;i^EID. 

E*l ^O! ROMJlf RAMI EifofH 2iD. 

3dH^3E^AilAib :HIS9fM£!XIOII U\EE 3JH21 tH^^^g 0|g§^D. 

01 3tH±^5M AfSofb HEH^ingxilAi^ ROM. 21^ RAM Efe X\D12\ LH^3HA1 RAMg ofUOll 

;l^£JO^ Sib H^a^i ^iy§[QL 

si^o^:i ?ioH sgo^E^ioioii 2\m ^lyab s^^oJb stAii^e 5i.^om 91D. 



g?^lbl2i,^ Ci^ME^IOIl Afgotb blG2}i!g,'Ai±g 

HI2Eb E ^^§2! 01IA|5^ ^AI01121 HdH^i 3^SAi|Ai£f iJJHI A^§ot;| ?|o^ ^ x-idlAt±goi 1^DOIO^I1 
aw 
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Xll3£fe HE^ 3HSAHIAiS 4^§§} }ilgj 3\^Z\l\2\ ^^JU ^ E^Ail^ Al±g§ ^§6H1 bilOI±^ 
yo| Oj|A|S1EI £AI§f AfA!£. 

B4(a)£ ai X114(b)£^ S OlIAISi ^AlOllOli mm 3HgA^IAi21 e^DOIOiH^. 

J«I5£^ 3HSA^IAi0i }HAIAI3lfe ^ HSAil^ Al^gjOll otoH ^81 §5|AlgJ±g ^Sof^ 

I-il6£b H14(a)£2! 2iL^SJ^I2l SD ^^Ail§f g^DOlOiHg. 

Jtll7£fe JEll4(a)£01l £AIS Eigj21 OtlA|212i §!ISISO| £□ ^*Ail§f M^DOIOin^. 

I-il8(a)£^ S^EO\D\D\ ^tl^ ^^tl^9} H §?X-ilOi:i;f S^2[ d^S £Ai§^ M^CfOICHn^. 

Xil8(b)£b aieasoi ^'2}QH^^± a^UiOil SSE! ^^Srl^lg UByi £S. 

X-I18(c)£^ 5,'^ l¥aS2J DOIStlis. JtilOi^Iii^ §y GlIOIBill^S UBy! £a. 

X119£b Xil4(a)£2l RAm]\0\D\2} SD g^QOlQiHS. 

I-ll9(a)£fe X-il9£2l RAMJC1IOj:^l2f BOISJiiJ^. EO\tl^ OlOIB^iiSg £AI§f £E. 

HMO£b X-1I9££I eXH^ai^SS SiSofe 51^£. 

Hin£^ g 35gA^IAiot o\\km ^A!01IOIIAiO| XH^^I^^oj QOtOiD^. 

HM2£fe X1I11££I ^^E! BOISiJ^S UBid! £2. 

Iil13£^ S gvgoi 3H^AilAiOilAioi R0MHIC)i:i2l SQ ^^A-il§f M^DOiOing. 

JElil4£^ B St^SSi 01IA|5j^'A10ll01l CQM HEJi^ 3EgAi! AiOll Ai£l 3HAIXil 0i;|O| M^DOIOiJ^. 

H115(a)£b s a^gOllAioi HEHSi 3HSAilAio| S§G3g E^E^SSl UBUIb DOIC>^a^. 

I-ill5(b)£^ Xii15(a)£0! mOioWE ^BS^oi g^^e ^Sof^ OilA|5loi BOIiJ>i!^l UBLH^ £3. 

I-1I16£ ^ J«ll7£b ^ 01IA|5^ ^'AlOIIOil [C^^ HEH^ 3HgA11Aioi l]\l\±Ei im^^\§.\^m UBLH 

I-lll8£fe D^IS S^^^Sg ^l>»AI HdH^I 3HSAilAiOj S^^A!fl±g ^gofe OiiA|5^°i SS^XfM. 
J[-1I19£. X1I20£ H121£^ S g^goj oj|A[5H ^AlOilOil [Q^ §y ^gof^i ?!ot01 



1. 18 : ^yia 
3 : SlgHSAIlAi 
6. 8 : RAM 
20 : li\m\B 
24 : PPU 
28. 32 : W-RAM 
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RF ^^J\ 
M^of£^l01 

sisaioiBai^t 
Baiji±B 

: IbIM 6 XI gEliailAi 
8 x8 ^^B QHM^'±S1^ 

: i^o^£ai±^«i±a 

: 16bl^ [iiOIBaiI!±£H 
: l6blM MUX l\\l\±B 



S2j 

2 : OfB£S 
4 : 2l^^g£JeX^ 
10 : ROM 
22 : ^ CPU 
26 : APU 

30 : V-RAM 
50 : ALU 

60 : ggcisa 

66 : 

72 : 3HAl£H3aiJt±£1 
76 : aiII±aM^ 
94 : 3HAI RAM 
152 : 16b!^ 

166 : CPU§dHIl£l^ 
212 : 3 x8 G^Bl^'Ai 
208 : bl^SaiB 3\BB 
218 : 01£ai±b!IIi;i 
304 : MUX 

314 : Qii0tB^3£Mi±Ei 



01 D. 

^ol. E sxHB K\±^. 01lll« tllCI2}^lgJAl±^0il o|oH ^IS^Il. Z> ^ZHBAI± 

^'2! H^ZIEH^ aJi,^AI3l£^ Omi BSH^Ail AH Oil ojoH ^l^il^ 

s.MlAi" s M(san)e01l 2!oH 1AI01I ^SIE §i) -blG2}il&' Ai±g eOllAi A^§o^;! l^^^Oil 
EB mOlai^l HSIi^ESAilAi" S ^§011 2loH t^JEi 2jm i^^^E!D. 



53-2 



10-0280939 



bioni 2ib een:?i^2i biG£:Hig^;ife s^sdiM ohm^^^^ehs n2^3\^EM\u\^\ mx\m A^20^l ;i^ai 
^ESMi. A^iioii n ^x\2\ E^n^j\^^^'m Aisofoi L\±sm\m 

nau. sen nl^^ biG2}iiiiAi±^^ asEJOiotoHi ndin nejigjoii chsh ga£ioiot°^ 

01 AI±gOil S£H 8bl^ E^MlAi ^§5 G±iaiOI 3XfSI0101 D^,^^ 

aAI3i:HG 01 aSJCilS 3xf£|oj ^^SiUS i^^AI5!£s ± 3i! ii U of b til SS§[ ^ giG. 

s s^sxne sin§^ zi£H^'s si^'bfoi^'^'oii ±a^M i^tid\ii ^k\21q\\ ;i£ofoi ^^'§1 
gjFoii E ssn;i^2i biG2}iiej;i^ na-i*^ 4^ g2G. 

e£H°l Bbl^ dlG2}1li,';i^ 5|^bmia!^01l ±BgJl llllfs:HI a^iiotfe 5101 2^£i^ Dm J. 

Al±g^ HG glll§l SG 58 HEH^ oH^^Se X-^lgs^G. 

ZieH§^ 16bt^ blG2}iliJ:'l^ EIFOii E □SH^OIG ±5d}OI5 HBH^JOI ;ffe§h G^^sI ti!G2}1l^ 

§ liigof^ EXfOII Ai±SOIG. 

E£§[ 01 16bl^ dlG2}il&';ib G^£l ^^\^^ Ml\\212\ ^1 £fe Sr^Oil bHXlE! OiexiiSf ^1 11^2^ H 
SaiSJee 0ISA13I^ 5!01 ^f^ofG. 

3^^U. Il^.^§^ SEHQI lebl^ blG2}i!9j:'l^b njiio.goi ^SHOtB Sf^ G2tl^2^ ^^E! SIQ§[ CH 
^^XilS G±MSIOIof^ 3tfSi m^s.ll\m ^SS dlG2}llg,'l ^Al^ ^ 2iG. 

OltSM^. mO! Rim J\^^'(^\k\ mD\ ^ ^±BO\0\21 D^2.\ E^SalSX^IG ^^dfOl^l H 

2Sot^ ZIE^a.^ g£H ^l^^i mX\D\^ 16dlM }1I :»! Oil Ai ^ ^^if ^ 2iG. 

^ ?loHAi^ G^jSEi 2Ai£lg OI£i§l G^^^^ ;i^Dl ^^X^l Oil Sj^bfOI^^^ ^I^^^OilAi 

GIOIBS xH^^ 5iOt g2i^e ^i^'ofSG. 
^^bfO!^^ :)1^^^01!Ai SoHI^Otof^ ^^B 3iB X-\Z\ KlZim ±dl§[G. 

g£H ;i^011Ai. 01§}il&' 9F^aiXi^ ^ DfOIB^E^MIAi£[ ^^g^E! 0^E^^1±B£^£I ^l^J^ 5l§of^ 5i^G 

h\3\£m =^S£10i ^G. 

nZiU. 01!2£l«cS3±?lij Sf^SE dlG2}ll^Ai±g2S o^OI^ ^^I)! ^^^21 I2^I1£H^ X-i d!M 

o\n ^ ^ 2:g. 

Ot^tAi HEH^ Qmi3^H^AilAi£f bl GE^ii^ At±i!8 ^^§1 m^mm SfOI :'fXi2 Si^Cil ^:'fxi 

M Oi:iAi o^^§[G. 

= ^^n^H^H^AIiAi^ ^ OfOlB^H^AilAiOf 1£0 S^EG. 

§1 OllAI^^AIOllOllAi^ HEHSlSH^AilAiM \J\^q\11 91^ ^\9^d[^l\l\J\ ROMUf RAM^ ^el ^mo\ll 
91D. 

B HEH^I^HSA-lIAi^ X}D\9} ^ Omi 3S n g^il Ai Zf£l 0112^ >ISHe glHs^G. 

mm n ii2n^' a^^AiiAib m32\ diG2}ii&'Ai±^(}iiAi^ R^nm2\ iL^x-\^\m d\^o\ 

E. n Zl£H^35SAi!Aib £i^£)Oi 91^ 3m±^^2} ^ 3;ii°l W±Oil s^aoi 

§}G. 

^216fS. J 3d1±^5^ ^ Omi3^ESAilAi2f 3£H^3E^AiiAi2I ^ RAMIf ROM! al^^o^ 

h\Ud\^ ^^1 il^^i^2^M1 □ RAMHf ROMe al5^2^ Af§?li£!G. 

^. 3 SgAil^^ 3X\^ HdH^'Il} ^^^§^^1 al^2S ^^o^£^ ^ Jill El 2i 2 01 . Olie^S 3 S 

gAilH^ ^ dtG2}llg,'Ai±g21 EXf^ij G±ldl0l(}11 :H^H ^'MM M^h\3\^ Jl^M Pfii 5j§cfE?ll0^ 
Oil 2loH ^^£1^ E^.^om £^G. 

SHAil^goi [H^sot ggs ^|;l!0^ MfOIM;i2!LH0i! ^gil ^ £!2ffl, Haill ^^2^ R0M2I IdfOl^ 
LHOil Xi^m ^ 91L\. 

Q\m gill8 ^^^5H02 AfgEl^ Afgi.^2^Mi G^ ^^i^oHg 4^ 2iG. 

E □ Aiie^ am ^Ai±^' 01 ElfWI :!S6H) SiGPfE }H:H ^^011 01E^iI±l Xigof^ 5il 

Til i,^2gM^ E^2diiOi ^^goitAi "^f^^" diE°se ^'^c^^ m:^^^ 5i.^of:i] £iG. 

□ cH^HSA^lAi^ iSbt^m^iiOl 21^5^2^ Olgo}^ i^£H2l gXtBlOIEfS ^'^fllOIBl 

mcjki. OllllS ^gJdHOi^f m^^6\D\ ?loK)l "PLOT" Atei^^XlBE ESfQlOIB^f 
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«>iS5i§ 5i^§gil5^E?llo^^ 3x^§jIlEJ^^'0l ss^ioe ^sas^ of;i ^o\o\ oi gge A^g 

§10. 

Smsjog osgAl^ ^ SID. 

22J|S|^^§ S£H SdlMm^L! Ol&^o^ i/^^Ai9i;i ?loK)1 gOil SD g^g^§^ 16dl^ ng;^^|xii A^§ 

offe dlG2:HlgjAI±gOI I2°^£laQ. 

letJi^ hsaiim^ □ dicisiJiigjAi^gioii sd sins naH^ioii 4^Jc:l:^ll^i^g ^^ofe oii^^u 

E«f g a^goi □£li5J35SAilAi^ H^ng ROMOll X■^5>^£iO^ 2ib SgOl 3dH5>3HgAil Ai Oil 

o|oH ?HAl RAMOg^a 2^2^ 5!§ ;f^?iiofe "?HAI(CACHE)" gSiU 3HAI01ISdl 

3HAI RAMOII ;|21£|CH £!b ESU^oi ^HAIoF^ 5i§ ;t^?il 5ID. 

5£»^ S^Aiie^ 3^f§iS dlCI2}llij§ ^Ali^ (IHOII HEH^ ^Isg H^Il^H^o^bC-il £g 

ni\^ El\±Eim Xi^^ ±HdfOI^C-llOI£}S *^go^0( □ ^ SS^2S G^SeilOlE! QH^^ 

m ^I^AI3IP^Lf iil^^^^gSije :'^^?i^o^E^ ^^M5(PL0T)SgIl> [}IXI(MERGE)gSe E^d\ 

H 2iQh 

DllOIBl fcHiHgoK^I = g^go| ^ amiBSE^AilAi ZidH^J 3HgAil Ai HIOIBl 
Jt^^lofe 5!§ ;f^?il 

oiisp^. ^<^^5^ ggs QioiBJ^iEi^Ee §;fAiuo^Mi oii A^§E! rom£i diju^i b^" 

5i!Ail±E}gJg 2^^«fD. 

Oltm. HdH^E^AilAi^ gg. ^ ±§21 ^§^ni±£i(01IMMS. OIIAI^ ^AlOjlOllAi i\\X\±B RI4)(}il QHa} 
aifflaj±(reference);f R0M9g^E-l QIOIBM iHl^lof^ S^^e :)HAiAI5l£^ofe ggl 

A^§«^D. 

0\^J\\ ROMM ^A1l±of^ §^^01 =^|y£i^ %210\\ cm 3EPt ^tElD. 
HEIII i? Mmil ?IOilOt OjjJ^IE! aiOIB:'f OlgPF^oFD. 

ni\u. mB ESAiiAi^ 3 ai^iE! QiioiBM oi§i.^ ^ ^mmmxi j\d^ 2:201 u\tio{\ ^n^^^ 
m ii^g£i ii£ii^3H^AiiAi^ Ki^m^^um ^m^^^ bp:i ?l6^ol (LiNK)g§. ^ ai^^eioi ^se! 

^011 ^1^1 O^EE^I±M AISOIlAi H^Z!^5tgE-i(RI5)^ ^i!AI9!^ ggg Es! SifofH 2i 

B. 

ggMie^ RAM±£0^ ^(store-back)gge S^oHl 2iB. 

01 SgOll CLfBAi R0M2^^£i QIOIBM t-^OiLHW 01 aiOfBOII CHoHAi m^^Q\ Il^^^E^kil 
k\9\ RAMHIO^:'l^ df^ijOII A^§EI RAMO^Eai^OllAi iSiilE! DIIO!B±^W ^ S^^e ^HAIAItlB. 
01 IMfOll ±£0iaiiSg8 GIOIBM^e mS^2^ i^iJof^GI A^gil 4= 91D. 

s ^^go] z^e}^5|3^^A^lAi^ es^ gg. ^ Mse^f ^CEf^^ lsbm k\Ed\o\ ramoii dioH e^e 

;^^?llofe Sg§ ESoHI 2iB. 

01 Oll^hUgs 0\mm QIIOIBSS^E oHIS^H ^ E°J!2s IHI^E! CilOIBB ^a^^e Jiiei^2^Mi E^ndH 
gof^GI Eg^B. 

s m^o\ Z)£l|S!35^AilAib LH^HSAil Ai 21 ^^£H£^III±E41 ^§AI^2^Mi B4^2I ISiiSES AllHii 
=^ 2JB. 

0\li2} B^21 SE^ HSU^ :^^gg,^gilfM ^^^"A!?l^ ^E^EES SS^oHI OI^IOIlAi 2.^2| B 

^ ^^18 BE Si,^oHI 2^B. 

EBl EE. ^ i:^^;^^SE^ ^ ±HBOI^;^ ofB2l ±E^Q\^J\ x[l\d\ll 91^ OHEBg^^Ql! 
Xi§>^BE^ ^^BOll D\2l &^?ILIMilf o^?l UmB ofUM cij^of^ 351 sfB. 
s Qf:-:0| 5tE?ll01^ m^m D\l\IL E!B. 

0(1112. Z!L4^3^SAilAi^ *J01I llE^Oi 91^ RAMM AfgorOl ^^'GIOiBM WiHilA!3l^ 

c-iioiBi ti^u^iJAl9t^ 2i^CiioiB ramiu be BOl^o^^ n^^'oi MOiiffl. ndin B^iE^ioiii 
sAiiAi^ a}£i2S2i ^^^t^B^^xi;^ ^f^a^s^ ija^a^ii be gg§ ^i^^^ ^ 9i^m }\\2i3[^^\x\ ramoii 

Ee!- = ^^§21 BEJI^3H2Ai!Ai^ □ ^ H^Aii Ai 2f ^ XiBAi^^'Ol ^:HI ^EJ\^s1 16JH2t 
cilAi±E-:(R0-R15)l Ei,»o[2 2iQ. 

dilAl±EH(RO)^ ggOiiAi m^li XISBJI a^O^E B^ Bl = 2il li^BOIffl ^AIOII AfgB^ IWXl 

±E-iOtB. 

cilAl±Ei(RI5)^ ESB^ 3f3EHa AfgB^ ?^iXl±BOiB. 

e^!Ai±Ei{RI4)^ R0M22°E-i GIOIBl mX\o\^ §^^1 Xf^^^E^ :JHAIAI?!^ ^0!±BOIB. 
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Ji±as 5!jAii±s^ ^ a!D. 

Z121|5,'3HSAilAi2f 3W±^2^ ^^^^ S^^(pafallelism)e HlgoHED. 

Oil b\±ms ^5512^ so^I12io^ saioii Atsu ^ sio. 

oil 2,^ 0\Sl\\±b\±, GIOIBbH^ it! lOibi^OID. 

^H^AilAibi±b 3^H^3HgA^IA^:^f g2g6^^ D%'m tl^m mSoUl ?l§f OiEai±Bf£<. QilOiBB^Bi 
01 tH±^51 M§of^ S a/goi HEHSiSH^MlAi^ HgHg ROMOIQ RAM X^jC^ILHOil 3HAI RAMOll 

□sn^'SH^AiiAi^ oieHi^ni ^iHSES Afgofn 2ib ^ omiBg HgAiiAi£f ejainioi^ ma, 
^kiikiow £i6ii A-iigaoi ^HSAiiAi:'^ }^lgJ3^e£|Ji rqm it' ram^ ^A^lofe m^m 5:i5iiie LiBLJi:H! 

s ^E^k\\k\D\ ^'^i\\X\±Eim ^^6\ AilDAIIjo^Mi ROM ^ RAMI 5iiAil±ofe e^^S 5 

^^^OilAi^J^fE. £iEHgM:?f &^^"£10^ ^E^k]\k\D\ 01 SiB^MM J^-idlof:?! ^SE! Q^E^^I±1 
IHl^tlofllXf RAM5WAil±§5|S ;HAI&g 'M9JtD. 

0I£-1§! ^^^ofOllAi. QfOIB^E^AilAi^J Xf::i|X[iUoi LH^ 5,^gRAMe ^Aii^i^^ ^ 2iE^ HSH^E^A^I 
Ai^ ^ Q^OI3^^g;^^IXiO||Ai RAMOiE^l^g HS3^ ROM0iEai± QH^^Oll A-ilgs^Qf. 

01 Dl^E: H^Hg RAMOll XHSaOi 5^11*^ 01 n£H ^' 3ESAil Ai Oil o|oH ^SBH ^011 

A^iAi^f E^nm ROM! o^Eal^•o^xl sof^ii §^d. 

^H^AilAi^f RAM^ 5»Ai|±2^ m9.J\ SietQi^ ZldH^ 3ESAHIAiO| ^^EH 91 XI ±a MIHaMI 01 

IlE}|^3H^AilAi:f RAMg ^Ail± m ^ Si^ltOlgOII ^HSAilAi^ RAMOg¥£4 lE^of^ gSl ^Ail± 

o^:2 ^011 nen^sHgAiiAi^ o^01S ram^ ^Aii±^ ^ 91^ s^ai^ ^ 2^q. 

II^^L^ sh^a^iai^ x-iB^Ee i>^^^Ai3i:i ?!oH j\^§i§i rom iy rams h\§d\^ bfi[^ 

E &g2l HBH^lSH^AilAife SXtGIOIB RAMEI ^^gSl C\±mi]\0\E ^R^kWKi H1G2 RAM2^ 
^Bk\^ ^ 2iE^ ^^l£l2iD. 

□ £-iLK aiG£ RAM8 □£H^3HSA-^IAi;^ Oi^ W±l ^oH ^Ail±t^ ^ gi}|| BOi^ICK 

^SgAIIAiEl ^^ OIIEdl 5iiA^I±(DHA)2lSl A^gofOi SofiX^Ot elD. 

g a^g2i nsn^^HSAiiAi^ ^§s^^^l Ai±go^«a oi£-i;ni M^t^^e ^^lis^d. 

ZlEHS{3H^AilAiUI0IIAi2l BOIiJE Oil ^^ilisg o^U2l tls.^ ^BBD. 

m S^S2i g<:f^^E^Ai. ZlSH^'3ESAilAiUi21 ^1^^ m?48£IAilM ^*01l £J^df°J2^ 

£lb OiEai±BBl eoH ^i^S {11^21 ^^EHOII CDB J. IllH^^R^ki\k\D\ ^^21 ^SOll CHXHofE 

m 1^=?^ m ^ 2iE^ £!0^^!□. 

Q\m o\EE±^\2io\\ ed^g x^i,^:>i2i nd\^^E^Ki\k\D\ e^o\}\\ e!q. 

Q\m ti^^ owmm^ n2}\^E^ki\k\2} mm A^ea2 91^ ramsoi bsj. ^ ramoiu qoiu^ 

RAMOIUl ^SofeElI AfSEIH 

E g.^s2! ni«!'^^3M^ s^Esnf mm n^^ots cn 1 o\mm 5ioick 

s OilAISi^AIOjlOII IIfS2. m m^2.\ Zi£H^5HgAilAi^ yeHE Om\Z\d\K\D\ eOHoHI S%'S 
•*^ttl t!li!E 2^^AI±g(Super NES)" 21 16bt^ aiGE^IIg,' Al^^'Hf LHSIatQ. 

n y&!E 2^^AI±^'S "dlG2J5HB&^Xl" ^ 199li^ 41 lO^Xf^ ^SiE OR ^Sl No. 

07/651 .2652^ "^SOIISB 5iiAi|±SjtI ^ 01 §^XI0II A^eBb 2l^:i^ GbfOI±" ^ 19911^ 81 

26^Xfg aSIE! DI^^SI No. 07/749. 53O0II ^IXHBOi £IG. 
0I§ ^SI2ia Ol^lOilAi ^161 4^5§}(:k 

Ol^lAi ^AloHOU^ AfiJS s ^^gs NES^^^ ^£^011 §1EB^ 5iOI O^LIU dl G2}ll Al±gg 
mm b!G2}ll^'AI±S'OI 0\\d SSXHBSXIOIIE A^§i ^ £iG^ 5iOIG. 

4^5o^:?l ^E^ E OllAi'^^^AIOIIOlt [[^^ HdH^^^AilAil Olof -afBE ^(Mario chip)" GIB ^§1L\. 
^ OlIAl^^'AIOjlOilAi □ OfBES^ dlG2}ilg]3F^£| X| lHOII LH^^EiG. 

E m^OWki^ QfB2i;01 R^n^ (HISBSf ^X-]Bi>^Xl011 S^B^ §1 DtB2S^ ^^n^OltEBS^ 1^ 

5FMBXi?i10l±LHOli LHi>^BXI S^OfE EIQK 
lillEOit = ^^g2l 0IIAI51^AI01I0II {L\m OJIAI^^ blG2}IIgJ ?^^BaIB 2j¥0il°B Al^gJOl EAlBOi E!D. 
H blG2}]|^'3f^BXi^ jtiMEOII EAIE! 2^ ^mO\ ^^'W PCB(EAI Bg)l Em6\It 
n blG2;'llgJ9f = BII= PCB2! gi^BOII ^.tiBO^ NES C^iB^^l WEB iJsS ^^:?l?i2l ^ 
■^'B S^Oi^lOKDl ±m6\ll °!G. 

Ti'^'Ei 2^0i9IOI{l)= NESOIIB g^lC-llEOil mX\^ ^^Gri'^'EHSf S^EiG. 

= OIIAl'iSH^'AIOjlOII llfBAi. blG2}^l^?^MBXI0^l [M^^ QfB24iD£H^' ^^^Aii Ai )(2)^ 100-128;H2I 

EM ICSOIG. 

2 QfB2^'(2)E ^j^BA!±H^(S. Super NES)2g^Ei J^:Atls.. QiE:l\\±tl^ CilOIB^'^l ^ 

'M Qt 
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6H 21MHZ(5Eb ±^9,\ ^m<^)2l Al±^'l^ 21^tl^B ^tl^Q. 

01 Al±g^^ gJS^ii!^^ OtlS12 Q^£12S(}^I ^ CPUffll££l°iiA^!±Oil CH^^ OUSdlBOlSSe^ ^^lg6^^ 

ai AfSEiw ndin QfaiesLHOiiAiOi eoisssioii msofeai A^gE!□. 

^^a ^iiis 21MHZSD □ feg ^m^^i^^aioi^e iii^s a^^ni^ o^ais cpue ^eAi?!:ii ?t 

?Jti£iAi±g{^. NESCPU/S^^^^£!i^XI(PPU))0| ^ CPUOiEai±S^a(HA)S H!(P37-P62)g S 
5H afdl2S(2)(}il 9iiE!D. 

^A^o^}^L ^AI±S2I Q1I0IB^2^S(HD)S ^ CPU tllOlBbi^^^El £i(P65-72)e S^o^OI 
0^dl2S(2)01l 3§£1D. 

Ot£l2S(2)g ^^fSjog ^ CPU^^Ei E!(P1 19)§ SoH OilSEi aiHai^^Jg(RFSH)M. E(P1 18)e ^oH 
dlAlieAi^S^ □^l^ 5i(P104)(P105)g SoH EIE E}0\^ EO\tl^m 2^2^ ^tl^D. 

QFdl2Sg 21B^^ 2^^U^(tRQ)S &^^"AI9^ EI(P120)g S^oK)1 ^ffl NESWl H IRQM JCil^a^D. 
Qf£l2SS □ (HI HI0i>iiS£ ^iUofeQI OIISPS ^^SH^ ROM(10)g ^A^!±o^^ ^^'B ^HAtAI 
9i;t ROMSEL^J^S 4:iiJ«[Q. 

}ilD:)K gJg^CDd^Sj. S^(0)at°i ^ Z\K\\^(R)l}21^0\\k\ NES2]#(authentication)H 

^k\\k\9} QIOIBS m&offe °ilHSAilAi(3)S SI^oHl 2^D. 

}ilgj?fM£lXIS EJlofbCll AfSEI^ °l§HgA1IA^(3)2^ e2^AI±gs o^^ui ^^d\Jl 91^ Dll^g^ ^sH 
No. 4.799,635^011 }ltIHE! BgJ2J 510ID. 

D^£I2S2I RAM0iES^I±a(P74-P9l)^ RAMOiEai±tH±(RAMA)^ goH RAM(6)(8)0i! 2g£lli. U\R\2. 
S2I RAMGi 01 BEI(P93-P100)8 RAMQIOIBb^^ (RAM D)B SoH RAM(6)(8)0il 91E!D. 
Oil RAM(6)(8)S 2|Z^ DFdl2S2l E!(P90)(P91 )e SoH JCilgE! iiO^Eal± ±^gH^lJs£^ mO\^l\\± ± 
^gM>iJ^(RAS)(CAS)S A^§o^01 ^^2^2^ E0\^^ DOIU^'CHIEBI GbfOI^OID. 

nam □ doiu^ ramqh^^oii o^uol^^£l ramoi Afgi ^ 2^201 omoii^ e!(P90)(p9i)oi g 
oiEai± go^Eal± ±^^^^^2ioi 0iEd^l± ti&m nm ±lh^ ramwi x-iigm^a! K\^m 

HIOiiiJ^(WE)fe E!(P107)e SoH RAM(6)(8)0il i-iiesD. 

?-^:'ixiioiiii^ §y ^;iJiiOi^u^(R)(w)^ ^ cpuoiui ^^^o\ ^(pio4) (Pi05)g eoH D^E.l24'{)^l ees 

D. 

OfB2SS 01^ f^:)IB£J §y ^;iBBg i,^AI^^2SMi NESCPUPf 4^^ofe1o^^ D1IE £1 5ii Ail ±e^^2i 

mmm ^^of^ ^ 91d. 

bl^oMI. ^Al±gl0| A^^^^ EE OiEai±B°] ^ E0\^21S ^ CP\JD[ ^^o\^o\^ E^'9.\ M^g 
ofH 0^£l2g(}|l 2lott ^^AIEID. 

DtdlESOl ROM0^Eal±^ii^£f RAMOiEai^tli^^ i,^Al£iII y^Oil ^Mel OlIEdl □bmi:^iOII J\ 

21£J}1I E!D. 

OI[[H ROM0^Eai±^ ROM0^Eal±hH±£^ S(P2-P26)S goH R^nE ROM(10)(HI RAM0^E 

S(P74-P91)e mm RAM(6)(8)0II ;i^E!D. 
^ CPUOj ROMCilOIBgJ^H^ RAMGiOIBEi^^E ROMQlOIBtH^ ^ E!(P28-P35)Ef. E!(P93- 

P100)S §oH ROM{10)011 ;i^E!D. 

^IIoHOtif AHfS OFBIES^ XI^);H! Dl^sl ROMHf RAM^^R! 0^Udf □£! D^'m DIIEBGbmi 
±£tE 2g^D^ 510ID. 

OtieEDS. O^BESS CD ROMe A^§o^^ blG2}11^AI±a'(}il S^SD. 

OliePE. HMEOIlAi ROM(10)e A^§o^^ G^^OII CD ROM(EAI 2i§)OI EXKilOtB. ESU^gg. bid 
EQIOIB. HSH^GIOIB k l^QiOIBe X-^§^o^^C^I k\Em ^ 2iD. 

^^2\ CDle^lOIO^(EAIB§)^ aiOIBtH±{P28-P35)^^2^ CilOIB ^ ggS ^-^ki\±m ^^ES OiEdll 

±bH±(P2-P26)^^2S 0IISBOiEai± tl^M ^tlo\:^\ ?lof01 0^B2S(2)0I1 2^£1SD. 

CDie^lOIOiU CD ROM ^I^Al±ij£l m^sl ^2Lf §^^011 GioHAi^ 01 mOmki S^^£i ZI^M ^f^X^OII 

CD ROM J\^^X\2\ el :tXI Olg^ §321 bfO!^ ^ ^'221 bIgOl ^^o\ ^^±&Cfe 5101 

D. 

^. CilOIB^ ^^E.t^l ROMOilAiSDE 100% LHXI 1000% gE^ Xi^of^l Xii^i ^ 2iD. 
□ E^LK Mtof}11E CB R0M2! OIISB^Ail^AlZi ^ 0IISBBEAl2i01 E!Exi! ROMSD l^BD. 
OfBESg ilOiE 3:H2! tH±^^Oi! Se;^ SIS Xit\o\^ 5iS ;^^?ilcf^ 3m±^5M 0lg6f:il 91 
Q. 

^ HMEOil EAIS ;^lgJ5^^£|J|01IA-i 0FB2S(2)^ ROMGiOIBBB. ROM0^Eal±BB ^ ROMAilOiB£] 
m E^'d\^ ROM m±£f : RAMQllOIBBEi. RAMO^E^il^BB ^ RAMECHB°iS E&^ofe RAM •d\±2\ 
: ^GIOIBB^J. ^OiEdit^BB ^ ^HIOiBBl Ei^cf^ ^H^Ail Ai B2J lU SSBOi °1D. 
0^BE4'^5^ mOIEBOie^^OI XiB^^^g il^^^of^ 511 ^f^^l 

^ QtBES8 urn CilOtBl .tiBo^SAi ROMoa«£i o'Oj [iioiBbmiEl f-^Ci'^ ^ SigH^ ^KlOil. 3X\ 
^ Zl£!l^l QH^ gUf^ES ^^d\D\ ?lcH E CilOIBl RAMOII ^l^a^E^Mi .tiBs^£! il^a^ 
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5 ££oHI 2JCK 

i^^of5IiXI°i. Ofdl2S(2)^ LH^SHOg I6d|e:?5l A^§6^2A^£ ROM{10)S it' 8dl^ 

RAM(6)(8)SIU °JEiIIlIOI± 2i£^ S^llEJOi 2iQ. 

□ £112. Q^£l2g2l 2E m^aiOIBtH±£f LH^£^1II±E1^ 16bl^0ID. 

E«f. ROM{10)2g^£l GIOIBS f-^CHUfe RAM(6)(8)01I GIOiBS ^l^ofe Wffl^ £JO]£l 

dl^of}!! Dt£l£S(2)e CO ROMES^a ^ HB^LmBB 5^^A^l±o^01 RAM(6)(8)01I ^l^ofeGI 01 
b ^ESAilAi. :>^§ ^E-i NESg&^J^-i£ISXI{PPU)EI blG2 RAM2^ □§ DMAS 2^6f;i ?l$f0iD. 
01 ^OKHlAi S^^oi Dfai2S(2)^ RAM^I^lg^v i| RAMa!iAil±§^^g bf0lflH±AI91 X]- 

£IS2SM1 CD flOM2^^a PPU2I HICi2 RAM2^ C-ilOIBS E^6\^ 53g 5So^£^ E^H^ 

CD ROME! ^Ail^AIZfOI ijOb Af^01!£ g^ofll CD ROMS HEH^'OII ^Hl g§S^ <^ 91^ 5ie 0I£12 
S(2)EI ;tiEI^£;f ^H^Oi:?! [tHgOID. 

dlG2aiOIB 2G2C-ilOIBb CO ROM01I X^S£l;l^^01l gEH2! CilOIB 2.'^ D\^^k\ ^^^E!D. 
aiOIBS,^^;i^ilf GllOIBdie.^^(decomlpression);i^8 01 gOtOilAi m^2} :'^^I^O^|}il '^^X^ 

Of£12S(2)s o^^Ei 01OIBS CD R0M2^^B ^Ail±*[ E^AilAiS g^l ^ Al 

Z}eQ fi^ti CH AlZfLHOli g^H Ql 01 Bd|g.^^^^Ildl g^MI QilOIBS dl^^^*^Q. 
Q^dl2S(2)8 21MHZM^2S StgEi^j [mgon tilOIBS RAM(6){8)2^ S^ofeQ! 2^£1^ ±§21 AI2} 
LHOil dl^^^e SfSslD. 

CLfBAi. o^o| tl!□2QilOIB£^ 2□2a!0IB:^^ CD R0M^A1i± AlZiLHOII I^^EHS ^Ail± 

ED. 

□ EiLf. 0!2d§^ dimsi Zi ^A1t±AlE}2^ EJoH ^^1^ Sl^s ^±§}^ ^ oi^tij oi518 qiqib dfOIEg 
^1 9i*Ail±AIZ}0! D^B24•(2)0^! 2loH GilOIB^^ dl E.^^E!^01I &^&5I i^±£12i;! ItHEOID. 

D^^l2S(2)0i dii^^g ^gom 2iCHB£ ^ nen^ssAitA-i. ^ ^ffl NEs ppu^ urn XHS.I^>ge I^^^ 

Ot ^ 2iQ. 

IM. 0£;f ElXia^^ SSWIAi^ Qtdl2S(2)8 ^^^311 3^8 §£H^ DiOIBl CD R0M2 

^^B °4AHI±i.^ ^ 2iD. 

£«^ ±EH^ RAMOl AfSEIS }1l gJ3^e 51 ji - «HatJHQ£!e ^mom SD. 

aiiSbHaB(12)b DIOIBgg^^^g mgofeai S^^^OI ^21 RAM§ S2,^(RS 

RAM) RAMgi^!^iii^(RAMcs)s mEoHi ^o\o\ ii%mR)m mm mm 5iisaHadi£i^(i4)0i! 
^;f£12^. RAMOi£ai±tH±oii e>f ^gx^i>^:?l(16):^^ s^eid. 

^ilOilAi. QJB2S Oi£ai±B2i8 RAM(6)(8)01i Xilgo^Q. 
niiU, BAii^e^tOlU m?l-8 e^^AIOIl H 0^E^ll±BEis ±SOj 2g^^l9J VCCOll OfUS 
IIBE£(OV)01t 2§Bh:U(HI CCfB o^OliiJ^ £^ ^i^Sl ^^^»AI5I^ gJ^Bei^^Ai At§E!D. 
0I^^2S "1" "0" 01 LH^0tB2S aiXi±as i^^S^IMi EiD. 

BA-i!e*oi|. OfBSSE Oil Xii>^;i2l ^SOil CCfB ^<^g^dl. ^ Q^BSSOl RAM5ijAii± 
Al^^e HgH^ ^l^!e2-^01l gSofffl, □ #^dl^ Q^B2ge°l BmOi AfgEiQ. 

Oil aiII±aM A^gi^2^Mi ;[§/DfB2Se Oimaf ^^;il^^2l ^SSiOl D^2.\ cm §EH2! ffll 

EBGdlOI^Sf Af§:teofD. 

OllSlOi DOILi^ RAM^SOt S^B^ 51^21 BHSjl^iU^^t :^oH&D. 

}ilB;f. ea^SE HSAilAi ^^21^21 §^^^£1 HlOiofeCil A^§ii 4^ 3BII DE SgOl 

01EI ^ss&' gg^seB a mm aioi^g nEH^H^AiiAioii 210H ^iyB£^ofe D\^6rA\ o\^ii\ 
A^§iJ 4= aiG. 

dFBAi II2E! ^^^'f e :)HAji^2^M^ S^OtggOl m^l\\0\^^D G BE M^l\\0\^^ 

m ^ 91Dmmm^. E^k\\k\^ 30MHZS I^BH. E^^OII ^§8 S^'SgOl ISMHZOHAI gIU^2 

Aii2£^ nii£Oi! uBtH s^^^B }iigi 3^M^lXl;^ 2^B£^ ^^\E ^^^21 ^ diGSiHigj At±g2i mm 

GOIW^^OID. 

OilSlS A^!2£^ ySlE 2^ OmZ\3\h\D\ BOHofZ 2^^ ^IH NESl UByiG. 

HBLr s ^^g^ JCil2£0il EAIS 5im^^8 l^DOIO^Zi^g HES^^ §gMOIQ AI^^'Oll Hl§f 

BXI a^^D. 

^iH NES^ 0)1112 65816^1^^ OmiBs n sAit AiB 16dl^ ^ CPU(22)S ^ffl NES2I HI 0^ 013(20)1)1 

oi! ;ltiii 91L\. 

? CPU(22)^ 011112 128Kd^0l^2l RAM(W-RAM)(32){)il ^1B0^ E-G. 

£. s CPU(22)^ 0^1112 32K?jE2l tilG2 RAM(V-RAM)(30)Cil 2^E! g ^St-] B §fXl(PPU} (24)2^ 2^ 
MED. 

^ CPU(22)^ £^ ^gl^i^^Z! IB PPU(24)1 g^otCl diG2 RAM(3O)0il SEofe S^i ;f 

Ai::°^G. 
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CQdUi. ^ CPU(22)^ PPU(24);^ bICIS RAMg 9i|Ail±6Hl 91^\B 012121 AlZfCHOllAi PPU(24)e ^oH bl 
□ 2 RAM(30)§ ^^k\\±m ^ 2iS 5501D. 

PPU(24)b blDS flAM(30)2S^£-i M^m\ ^ ai blS(36)^^011 blC12 Sf^^g ^^KlllD. 

CPU{22)fe RAM(W-RAM){28)01! SgS §^^l(APU)(26)£f ^gE!Q. 

AIEEIH A18ESS ^bl6H2 APU(26)fe J\\2^d\^Z\X\^9\ ROM(10)01! li^'E blCI2}llgiH^ 

CPU(22)^ BX! APU(26)S SoH RAM(28)§ °-iiAil±S <^ SiD. 

PPU{24)2} APU{26)b RFa2:)|(34)fi SoH Af§X121 ^fSgl^itbl 2 (36)011 ^^BOi ^D, 

NESmOil 2ife blD2 RAM(30)E 3F^dlIlLH2l HSH^ ROM(10)0il ;l^£IO^ 2ib ^X^QIOIE}^ ^ 
IHElOIOtoi ^fCKHSng ROMdOS }llgj ESUgS^El O^LIdf }llg|01 SaiOlElfe 12! Al§i! EJKilOl 
BE JHSofH aiD). 

oiS! 011X^1. otis^a ±Hdioie§e. ci^saioiii «HSgsb biG2 ramoooii ^leia 

HSn^ ROMdOS JaMESl 2Aiai3iy^£l(1)2f S^Elfe Iil2£0! ^ i.^^^Ei(1 8)e SoH ^ 

OiE£ll±W± ^ ^BQ\BU\± ^^OllAi CPU(22)0ilEl oH eijAil^EIQ. 

PPU(24)fe CPUa!01£}W± i! CPUOiEai±W±£l 31tiiEi(23)M >1^^ }ilgj9^Ea!X12F 

a^Gi 3 01^^ 01 £1X1011 ppuaioiBiiis §y moiiii^i ^^6\d\ s^g nigoi;i 

APU(26)b CPUW± a! 2G2tH±(27)M J^Xi l\\^3\^l\l\2\ S0 E!D. 

cpu(22)2i o^Ee^l±s^^^ E^nm rom{io)£i mx\j\ ^\x\ ooiiAi^Ei ai^^ eie^ ssssiq. s^^^e^ 

32Kbmi^ AilHSiES U¥10i2E]Q. 

H E^3^ ROM(10)s QH^^ CPU0iEai±ei^21 t/2e A^§§.^Q. 

o.b|2Hog CPUWEai±e2}0| 2^32Kb^01^ AilHSEOllAi SI2?1^1^ RAM(32)I1} Wd^ aiXl±:£-i21 
OiEyi±XlSe ?loH Ol^EIQ. 

E^nm ROM(10)2I CH:)H 4Dli;^bfOIMOID. 

NESOllAi A^g£lb CPU{22)^ E^HE R0M(1 0)aX]|oi WEai^M ^ 2iD. 

§1B. QJdl2S(2)E BIl 16blM E^H^ B\^E\2im 9:J\ [QiSOll H^Zl^M( 10)0121 32m0\^ 

^22} 32KblOie«S3Z}e d^oUl ?1S[ ?SB£^1X1±£HS E^o^:i2 2^Q. 

^ 011Al£i2] ^AlOilOiiAi 0^£i2SE ^ffl NESOHSE-ISSHf CHgof^ ^XW 24blM O^E?^l±g^^l ^IXIH 2i 

OiaiS ?1^1 $00 : eOOOOllAi AIS^S^ ?!j?:|011 ROM(10)e El^o^ffl. ^^21 RAM(6){8)E ?|xl 

$70 : OOOOOliAi AISIS^QK 

9fe£ixiA^oi ROM(10)]1I RAM(6)(8)s ^E21 b\±m OlgoHl 2i2E^ DtdlESOil 21oH gl^ °^k\\±m 

E§} RAM(6)(8)E ROMSDE G BH^^ ^ES ^HAil^l ^ ^I^Oil ai£!2SE 0! ^^^^21 if§o^E 
^ ^;ilE!Q. 

Oiai2S(2)S NESLHOll Q\mm 0112£1. ^ RAM(32)01U blCi2 RAM(30)011 SBl^ <^ 
Oia :^X12 2^X1 3fD. 

Qta!2S(2)01 OllOIBM X^^}o\J\ ?l6HAi^ E^ blMg^e ^^^oUi ?loHAi^ CilOlBIJf RAM (6) (8) LH Oil BE 

B0\ ^!o^o^°^ ^d. 

CL^BAl NES CPUH^Il^]!} QfdlEil H^H^Ol g^o^:Q 21^ O^El S^POI RAM(6){8)LH01I EJHo^OI 
Ot §^D. 

OldlESH^H^OI gSSot^ AfSOll GIOIB^ ROM(10)011 ^ 9111, 01 El 

RAM(6)(8)LH0il diO\D. 

NESHSn^011Ai°i m9.m RAM(6)(8)LH011 Bl^^ SID. 

At^^^ 01 RAM{6)(8)8 OilEEIgZfOlt 21511 XIUaMI bUfES l^EAl il2§^ S^°!01 XH^^BO^OJ^^ 5101 

EiEAi i'2£[ oiy n£S2i lh^oii ram(32)chi ;i2Haoio^°^2fD. 

OtB2S(2)01 ^^2l bl^^E Q^B23fMatJ|21 RAM(6)(8)m Oil XH^^BH nBH bi^HEIl^'Ol 
•^^BSieiOl ^u^ NES21 mO^otOllAi biG2 RAM{30)g OMAS^l 5101G. 

NE321 CPU{22)^ QfXl Q^BEiJO! ^IHoLX! 3^^ dlXi^ NES2i JtilOl G12(2D)LH01t 91^ 2^ U 
^ RAMOll gEof^ :?^XIII 2iG. 

afdl2^^ Oil RAMOll SEofe S^l I^fXlH 2iX! 3^2E^ ufdl2 ROM/RAMIlf NES RAMZ^Oll 5j 
SI E^ GIOIB^ CPU(22)XfXll011 21511 oHS. lilgBO^Ot slD. 

GiOlB^ DMA^jae S5H E^HiH ^ B^-l G M^OIIE! CPU(22)e i.^^oK^ EBM ^ 91C\. 
Q^B2?^^dlXI2l ROM(10)IU RAM(6)(8)E E^ ng-^OllAi g±£t ^^01 °»i>'&D. 

CPU(22)^ ?f^a!xl21 ROM(10)2^ RAM(6)(8)0il ^Al^noa gEE^ ^ 91^ S^Iil^of^ liiCH^^XlS 

^^?^(2EI)^^ ^^got^iU BAilMAiOll OfB2S8 ^2EB:II, CPU(22)^ ROM{10)IIi RAM{6)(8)2^2! E 
g^5f:^l 
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ahdl2S0l HSU^e ^^o\J\ ?loHAi^ CPU(22)0| HgligOl ROM(tO)OIU RAM(6)(8)0II 2i mh'^o\ 
Si^3ES RAM(32)0jl B\m6\0^ 0\^{^^ RAM(32))01!Ai ^^o\^ >10tD. 

Qfd!2SS NESO| CPU(22):^ HgHfiHgioHI ?-{CH^ <^ 3iOI 3^^ am±£il :)\X\11 oi 

D. 

Oil &!Il±aiS mX\ $00 : aOOOOllAi h\^o\^ CPU(22)2! (}il2£!SS2^ 2SSE!D. 

JCil2£011 2AIEI tJ^2^^^0l <^Ei NESfe D^'^ JCilOld^S a^iU§^D. 

^ffl NESO| CPU(22)^ ROM{10)g ^HAil^ofH 031 HlOi d ^(ROMSEL)e ^^^AI^D. 

NES(22)b QHSaiSIHdMe JWk\6\IlX\^m dlHa!^iiJ^(RFSH)l &^^AmD. 
Of£l2SS S!gof2 NES2J CPU01I S^E! °>EH^^e eiSi^^o^ ^Bg^iJS(lRQ) 

^:'fS1og CPU(22)^ £IE^^£f amiMiliSl ^^^AI^D. 
Al±gB0lg,'^l!2^ HIOiaiB(20)LHOi! 9Jt^ BOlii J^]i2i2lg(21 )0!l Ai g^^"E!CL 
m?l-8/dlA1|EAis£ HIOiaiB(20)mWIAi S.^^«£IOi }ilgi3^MdlII01l EESD. 

E§.K NES^ gJ^Ml)£j^^l. ssi(o)£;^]i ami^{R)cj^{|Avo| aioiEiM oii^i^ md\ 

No. 4. 799.635^011 mm £111^^21 glHH^Ail Ai(3)£^ IH^of^ °igH^Ail A1(25)l £ 

QlSfg^ No.4.799.635^0il :HIIHE! ^jlH^Ail Ai(25)b ^§01 ^§1 mmi\ CPU(22)1 ^IAII^m^ 
g ^XIAI^CL 

OIISM^. PPU(24)M 5i^o^^ NESOii ^gs iggiua 4^ 10^X^^ "bl □2Xi £1 ^^^1" 

21 SiJ^ amg^ No. 07/651. 265^011 }ilIH£iOi 2i2ffl. ^^HS OI^IOllAi °]§§[QK 

NES£f >^lgJ?^M^m^}o^l ss;f ois^ii ^sEi^^niit □ x\ki\§i m^s "^^'xiz\h\± 

^Si0SJ No. 07/749. 530^2K g^g2l §4' "2XfOI3 S^^G±M2^i0ti,^Xl2f 0101! A^gE! Sl^^!^ 

^xr m i99ib^ nn 19^011 uimm^ no. 07/793.735^011 mw^o\9iJj., o^D\o\\k\ Q\mm 

S ^^ISOiiAi ME^ □ gH^^ ^^^^AilAi DMA^I^l A^e6t^ 

[QdfAi. ^siM^tJAiz^e ^Em9.^m s&^Ami^^f ^±a^ ^ms ;n1eIld^£ n ^^M^UAizie 

OlgMi ^^dl^£2F g^^iSiiiblOII EiOiAi ^^§1 OI^OI ^^E!D. 

J-113£^ X-iMEOIl EAIE! Ofd!2S2f =?^2.±m ^Eo\J\ }\\21d\^Z\l\3\\0\±{)9)o\ q\ 

U21 ^AIQjll LfEiyi A^At£OIQ. 

£*1. I-il3£^ JC^!2£0il EAIS ^ffl NESblCI2 }ilEjofE?ll011 ^§d\D\ dlCI2}1lgl J[ilOi8!a{20)Oil 01 
mk\^?l 2l^o^^S2l A^AIEOI□. 

Q\l]m blC12;ilgJ X1!0iBIB(20)2f 01^:?f^§^ }1lgJ3^MdlXl(19)2l D\J\\^21 ^^101) □^o^0^^ OI^IOIlAi i,^ 
511 gii "TV^ilgJ^i'S 1991 811 23^I^g aSIS 01*^^^ ^Sl No. 07/748. 938^21 HI2E LHXl Iil9£ 
Oil £AIEJO^ 91D. 

Hi4(a)£ ^ Ail4(b)E^ HMEOii EAI^I a^£l2S(2)2l M^^QOlOiB^OI QL 
S^Ii. 14(a)£ it' Xll4(b)E011 EAIE! 01 a^ ^fli W±01l CHoH ^g§[D. 
SgtH±(INSTR)^ gg^El Oia OfaiES ^^2±01l Hleo^^ 8bl^bi±0ID. 
Xtfl±. YW± ai ZbH±^ 16b|e GIOIEfbi^OID. 

HAW±b ^ ^AlOllOllAi NESOiEai±fcH±0il ^^Eib 24d!^ ^ Al±^' C}^E^^!±: W±OID. 
HOW±^ NES2I aiOI£}W±01l 2g£]^ 8btM ^CilOl Bbi^OI D. 

pcw±^ o^di2S2! ^^z^^5^EE:i(^. m^^2i ^\\l\±E^mm{76)9} i\\i\±Em\5m\ mmm o^zu\± 

g ^^2±01! mEo\^ 16bl^d^±0IB. 
ROM A\M±^ 20b!^ ROM0iE£^l±m ±01 QL 
ROM Db^±^ 8bl^ ROMDi0IBfcH±0ICf. 
RAM Ab^±^ Ibl^ RAMO^Edl!±tH±0ID. 

RAM 0JN&1±^ 8bl^ RAM£!E[-il01BcH±0II). RAH D_OUTtH±^ 8bi^ RAM BGl^QIO! Bb^±OI Q. 

QF£!2^It NESb OfB2iJilf ^H^ NESZ^OII QIOIBl a^oDI [}ll2iOi!?fU^2! ^i^S of^ 
E£lAl21 RAM(6)(8)1 g^s^Q. 

NES^ CHE£il±W±(HA)£^ a!0!Bm±(HD)M BoH QfdlESl ^Ail± stQ. 

NES^ ^U^ NESOiEa]l±tH±{HA)l goH Qfd!2iJ2l diiAl± £-1(76)1 ^MI±o[Q. 
NES^ Q^£i2^{2)e eoH 3^^clXIHSI)^ ROM(lO)IIf RAM(6)(8)1 '^Aii^slD. 
ROMlil0i:i(l04)Of RAMXilOi;i(88)b ^'2^' ROM^lf RAM2I ^Ai!±S ^HAIoUl ?loF01 NESOil 2I6H 
•^S Oi!Sdl^Aii± ^L^SfUsP 4=^1! ^^Q. 

C^l^Mi. Ofai£*j(2)8 ^uH NES:>f RAM2I Q1E?it±Ai§§ AIEof3 Eisl ^^dUI ^lofOI 
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RAMtj^iJS(RAMCS)S Af§§}D. 

Ijl4(a)£ ^ J[il4(b)E0il £AIE! X,Y.ZbH±fe 0^£I2S2I LH^DIIOIBW^OID. 
m±2\ YU\±^ ±±BO\E}bi±0\ll. 2GI0lB0i±b Sidll b<±0!CL 

oi§ 1601^0] g^aioiee s^§^D. 

Qfdt2S(2)S SgmS ^SofSAi XW±£f YW±^^01I gg^gffll A^gEj^ ai01B2l ±±:e, ZW±^^01I 

^ aixi±aoii Dm^o\ 91^ m§§ ^fdiimoi nsmi chei hisq) aiji±£ioii ^i^^ai^ib^ sgs 
^m. n sti^2\B zb\±o\\ ^^D{m\^ 01 ztH±b am ±8(76)011 ^^aoi siD). 

^540g ALU(5O)0il Xil^EICL 

miEOilAi bF£f^^OI DfdI2S8 iliSe S^i.^ ^ 2-^ ROMm±. RAMW± it' 4=:n^ NES^W 

±011 

^. 01Eeil±iLlS GilOIB^^SS g^AI§iD. 

R0MfcH±2[ RAMW±b OiEl ^OjiJ AiZIOII ^^EIH 2ib ^IH NES^^^OII tttd^Ai SI 

S£H£! ^n-i NES}iigj xioiiAi. ^ cpuoiEai^Bsin^ aioiBdP£]s ramhi romoii s^s:)! toi 

RAMJl} ROMS ^Ail±£JXI ^^D, 

s g,^go| stA^oii [[^BAi. 0^B2S(2)E IIMEOll EAIE! R0MbH±2f RAMW±1 NEStH±S^£H ^ 
5^2S^BAI^Q. 

0^B2S(2)S ^fl^ NEStH±^^2^ tU^g i^AlofOI. Al^i^^EJII ^ 1E0| ROMW±£^ RAM 

W±S SoH OiS! ROMSHf RAMSOII S^EIOIO^ o^bZle M^slD. 

ROMbH±£^ RAM^i^±l ^BAI^'2^Mi OtB2ii(2)8 ROM! ^IEo^b RAM01I BOI^o^b ^Al 
Oil 2iD. 

OI^Mi. a^B2SS RAMM 5!iA1l±of:i01l g^Ai ROMO] oi!A1l±:?f ^[giltOiJJUi ;iD^ gj2giOL RAM°ijAJI± 

AlZ^eD ^^^51 ^Ail±AIZ}e ROMSE^E SUt^^oa ^ otq^ 

HI4(a)E0ilAi. a^B2^{2)E ^^:^l§^ d^2^^^0l 25iog n^3g;^^5f H^AilAiOiffl. ALU(50)M E^^ofl! 

ALU(50)b ^ii^;i(64)01l ^tlH} S^o^E^IO^(52)01l ^iSh ^'^M^S^ti^e li\2}o\ll QFB 
ESLHOllAi ^ISSJb E^ i^^^^ii^e ^^§[D. 

ALU{50)b SgO^ G^BS^EH S^g3^ moiiiJsM =^^^iiof01 ^D^i^^i^K HHB^I-ORS^f ^ k\R 

I-ll4(a)E0il EAia b^£^^^Ot. ALU(50)b Xb\±9} YtH±^^B Xi^im g^l ^iJoHl. ci^Qiieoioi 

nioiiii^oii 210H nkiEi^ ^{^m ^^o\ii, DBnoi ^iii^nfs zm±m eesid. 

0\li\ ALU^^ I^ISEOil i,^^m«Ai SB &^Ailol}il :i^^D. 

DJB2S(2)8 3x^&oi m^m 3.1}} ^ HdH^g^iOl SifS^oa ^ oics m^^^ 

21 o^E?ilQ^M E£[ Ei>^oH2 2i(>l. Oil Ifgofe UID2}llglOI ^HI^IE^ ^^1 ^ EIB. 

01 [[H. DfB2S(2)E ^AlZlOllAi ^^ilS OlE^l^e Elf^ O^ESI^ES 2^AI3feQt EgOIEIb ' 
ofE?IIOi(52)l Rmd\Il 91D. 

O^BEU^ G^SaiOl ±3£i^^OII 2ib 2| s^^ot o,^js ^g$fe X^S2^ Yif2M Xlgi,^2^Mi ^^lo^ 
}il HSn^BOi^iB. 

[LfBAi. HBli^ m^S E^IimO\D\ ^^Oll i^lSofOI ^^^BDI. l^ofE?^IO^£l^(52)b ^^Afgfe 

S2>6I SXK-IIOIB^ ^a^AliiQ. 

HBULUi. n EXK-llOIBb D^Md^lOia^l ?loH JCil2E2l ^ffl NES dlG2 RAM(30)2I ^o\^ ?IX|S oh 
ilE!D. 

01 [EH. D^B2^'^^I!^H0^b EXfe^gAI NESdIGE RAM(30)S dl^°S 2^ Z^^g^OIB. 
l^ofE?llOi(52)^ D^SaiOl ±B^^^2I X^ Y^H£} ^§^^21 ±S2! ^^BM E^H^^f^oMI 

cfb :f^?l!offfl. CHS^^-e l^gotOI X ^ YStS^f NESdIGE RAM(30)1 ^^AI^t^GI Afg 
£!b goioii CHg$^^ S^^AI^Ib 01B l^g Sfe^ggoii li,^*lG. 

15ofE?IIO^{52)b ?^MBXI RAMOII BOI^of^lOII g?Ai J\^§}2i S^^ ^-^'GIOIBl di AlU E^Mi 
RAMG101B2! £l±ifAI3lb Ji^M Li\ OIB£H jl2F ^MElOi 91D. 

EXf§2IG10IBb XL^EEilOtBSf Y^EGiOIB^f B^^Oi l^ofEfllQ^ {52)rA\ tHfflgaHy ^011 
RAM2S 

l^cfE?ilO^(52)b PLOTX£jlJI±Ei(56)£f PLOT Y£J| XI ±£i (58)1 loH XL^ECilOl B YL^ECilOIBl 2^^' 

E ^'AlOjlQIiAi. PLOT X ell Al±B2f PLOT Y£im±Bb Aii4(a}EOI! EAIS dF2f^^0l ^JH2I l\\l\±EiD\ O'rU 

2 OfB2^21 S§^ilXI±£i(01lllS. Ail4(b)E£l dll I{±£-ia^(75)LH2l dil XI ±£i{RI)(R2))0i D. 

E. E^EofE ?JtO^(52)^ ^^Bd^l X1±B(54)S SoH ^m^c\^^M ^tlslD. ^^Ei^XISi, G^iyiOliJ 
^^21 ^c\S 8 ^8aiXI±B OH^^''}ll X1§>>abGt. OliOl ^'^^'B§S^ 1 1 l^(column}2l 0H^^'± 
1 xm°^D. 
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S!?6fE?ll01(52)^ X. ^^^gJ^OII £!^E! EXfOiEai±2l gXKilOIBl X^^\o\0\ mx\ flAM(6)(8)01! 

SXJ0iEai±b Se^d}2J(53)§ SoH RAMX^I0i;i(88)2} RAM0iE£il±W± (RAM A)011 2^E!D. 
SXfatOlBb S3^df£J(55). gE)l?l,'Ai(93) ^ RAM QIOIBtH^ RAM D-OUTS SoH mX\ RAMOll HlgE! 

n- di^oMg RAMOil :l^E]o^ 2!2ffl. 2i H^^lgJO| ci^saioii s^soui ?IoH oiie^e 

SSI No. 07/749. 53021 DMA ^^S AfSofOl NEStilG2 RAM(30)Oii 2^EID. 
S5lo^E?(10^(52)fe JH1^'^'§ 2^2^ XllO^ote 5101 :?f^^E^ ^I^^J^^I2f 5^§^ ^§ 3^^ 

^^•g EXf^^^EHS ^S^AI^Ife a (tHEOIL 15o^E?llO^(52)b RAM(6){8)2^^Ei RAM-in LMO\ 

E}£HZl(82)£f EJ^ B£l(83)§ SoH SIHEI 5»^(x)(Y)2^^01l 2Jb ^'^'ilf SSI Esl ^^l!o^ 

RAMOil BOI^SJ^ 5i>>^ RAM(6)(8)2S^a S*^£IOi RAM Ql 01 B EH ^1011 ^'A1^2^ B^S 0IS21 
CilOtBS Af§i[2SMl *l±^if <^ 2iD. 

E«K H14(a)£{)1l EAIE! RAMGIOIB £]l^!(80. 84.86)^ S 5 ofE^IOi (52)011 nZ^2l QIOIBe I^lgoUl ?lo^ 
at 3\^E}1\ RAMLH2I 3^8 ai^MaiEi(bit plane)Oi! l^ETiO\ 91^ CHoH ^^BCilOIBl bHffl 

iiof^Qil AfSEID. 

RAMai0iBEii^l(80)fe NES;^ RAMGIOIB EH ^1(80)21 m§g f^Ql^^ 2^E^ ^ffl NESQIOI BW ±011 
9^£]0i 2iD, 

RAM aiOIBEH:^l(80. 82. 84. 86)^ RAM 10i:'l(88)g I1IOiE!QL 

RAM Q1I0IBEHXI(84)(86)^ RAM(6)(8)0| QIOIBM ^tlo\0\ Oi GIOIBS Ell Xi±£HM^{76)LH2l ±§21 ^1 
XI±£-iOII ^gAt3t;i ?lo^01 ^t^X\ ZW±Oll lilgs^Q. 

^;^^12g RAMOiEai±M yifflgAI9l^ EH^I(90);^ RAMEO^ ;i(88)01i 2g^Q. 

RAM X■lla^:l|(88)^ ram Am±m SoH RAM(6)(8)2! ^±m X\^o\J\ ?lo^0^ EHJtl(9O)LH0il B^'^Oi 
0\Sl\\±m A^§S[D. 

E. NES^ OiEE^I±tH±(HA)l §oH RAM Xil0i;i(88)M Ail ± S[ Q . 

l^ofE?IIOi(52)^ aiII±B(R1)2l LHgOl! 2IoH ^S^IXlQII LWm ^^^^B§22^ E]m±Ei(R2)2l 

UISOII 2I0H ^gE! ^Si^jtidl CH§} ElEofB^ £1E^^(READ PIXEDSgOII M^^mOI. 

n mmm zw±2f g^^BB(87)e ^oh aixi±aM^(76)LH2i ±§21 EMi±aoii hs^^ai^d. 

01 M!?orE^I0i(52)^ ^lOil Iil7E. Iil8(a)E i! HI8(b)Ee ^^^o^SAi 20 ^^Ailol Dl^ED. 
mOlEBoi tHItl&III±a(62)2t ALU HlOi^l S^Ci3Ql(60)^ S g W±(INSTR)01I ^SBOi SgtH±OII M 

asi^ ggoii liToJOi e^^e ;haiai9i:i jciioiiiis(CTL)(oi ti^^ u\?\9.^ mm^^ oig^)M 
atB2ij(2)8 miw2\ gge ^i^o^SAi ogoii ^^i ggg aixio^ :j|^e i>b ami^Ef^i^ qioib 

^HSAIIAiOID. 

Sg0itfi±^^2i ggS aiXI±a. Pfg XM(b)E2! aiXI±£iM^(76)LH21 aiA!±B(R1 5)011 XiEl\0\ 91^ 
H^n^?Fga2l LH§OII 21oH ^±D\ XISEID. 

OtB2S(2)01l 2loH ^Sl gg8 HI1E2I Hg3g ROM(IO) E^ Q^ai2 ^'21 LH^^HAI RAM(94) E^ 
^BJI RHA(6)(8)01IAi ^^D. 

ESU^ ggOl ROM{10)OII Xi§,^B01 2iD2 ROM XilOi:il( 1 04)(Xil4(b)E)b 01 ROM{10)OilAi g^e Gil ii 
o\0^ DfB2S2J m±(INSTR)&^Oil ^'^Q. 

E^nm §§01 3HAI RAM(94)01I XiilBO^ 2iQ2. H gg^ ?HM RAM(94)2S^a ?HA! 
RAM^2^W±(95)M loH SghH±^^Oil ^B^il 

^ CPU. ^ NES^ DfBES E^Uggge ?loH R^HE ROM(10)21 i,^OHo^E^ HSn^ 

NESH^n^s DfB2SOII}il ±§21 4^^o^E^ Xi Ai of :iILf Ai . ufBIE^ E^H^SEM 2,"Ail 

±oU{ ?foH afB2SOII ROM(10)Oil Xi^^BOl 01EEll±e lilgs^Q. 

nmiEB^i EllXI±a(62)^ ^Qloi!E(lookahead)E^25.tiBl J\m^.\o\^ E^Z^ ^^E-ys ^O^kr^ □ 
5CH:)f Ojl^^^ ^ Si^ilof^ gg^^si gas ggQ|5G(6O)01l EBoO\ ?!ofC^ ^^1 ^^2! §g 1 UfOI 

El aixia^D. 

M^(60)LH2I G^ii XilWiiS^ ALU(50). l^ofE?ilOi(52). rfi Al EOl{68)101l Ai ^1.^^^ gH^EOlt 

2!oH XIA!^ g'X^g ggof^ lilOldSS ^^^^AltiQ. 

E. afB2^8 ALU(50)2f^ l^s ^l^l^ gl^^UI(64)l Ea^cfH 2i Q. 

2 siLUI(64)^ ±g21 g^Oil eSsfOI X±±cH±£f Y±±tH±^sB 2;H2! SdlE^l 
2±^ofC1. H I6bl^ ^tlXl ZtH±0il ^ = D. 

Oi s^'S^^L^E J\^2l^ IMfOt^LHOii ^^^}\\ EiD- 
^:lUI(64)0i!S2! ^Xf^^^ ^s^f g^iLf MX! S^^Q. 
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^tlD\(64)^ a^i^3E:^ GSE^ 1 S§ □3CH(60)o| XilOi^J^Oll o|oH SIQIIOI^ E!D. 
^ii;i(64)b 16dl^^E2l 52^offe Zi S^'Sg§ S±*[ 41^ MfOIMLHOII ^IS§iD. 

Zl S^Sgs QSO| gEHl JWH 91Q : 
R4(S^E). DREG{omi ^E) = Sreg * R6. 

01 ggs ±^fl|II±a{Sreg)2f aiXl±£H{R6)0| Qjgg ^^^q^ ^ 32blM gUfl 

a!Xt±E:^(R4/0REG)(S/o^0!)CHI :)|21AIU2SMi ^^E!D. 

01 S^E ^^:f 32tite glUJtlOII Oi! ^SSaHIl:^ ^S&D. 

01 DSSI 6B?1IS SioH^IQ. 

B^l 1 • ^^a^ R4 [0...15] = SREG [0...7] * R6 to...] 
R4 [0..,15] = R4 [0,..15] + 256 * SREG [9. ..15] * R6 [0...7]. 
B?il 3 : XOil g§. 

R5 [0...15] = (Y + [R6 [8.. .15] * SREG [0-7]) ^ 256 : 

B^ll 4 : Xm Sin YWi ^^;f SI! S^S. 

R4 [0...15] = R4 [0...15] + 256 * SREG [0...7] * R6 [8. ..15]. 

X\9.\ SblEfe ^AIEIIIB J\tl9.m^B2\ 3H£lb SSEiD. 
B)ll 5 ■• YOII gg. 

R5 [0...15] = R5 [0...15] + (Y+ SREG [0...7] * R6 [8. ..15]. 
~ 256 : ^^m^. 

B^i 6 : x2.\ se. 

R5 [0...15] = R5 [0...15] + RY [8. ..15] * R6 [8... 15]. 

s ^AI01I2! ^^^:l(64)^ 9^b^k(Cavanaugh);^ IIS ^H^o g (McGraw-Hill)aL^Af2! 1984^ 

ClIi^g^Ei 0^d!±Oil^(Digital Computer Arithmetic)01t }llIH£IOi BS^! ^ii^lOiD. 

j[it4(b)£oiiAi 3HAij[^ioi:»i(68)(i^ii4E0iiAi ^uiioi ^gg)^ 5^zl^no^;^ n^o^ ^i^a^ie siofe 

E^n^S 5HAI RAM(94)0il gS(loding) AI31^ 51§ gs^2^ I^HAIi.^ ^ ilD. 

'•3H^(caching)" S QH^H H £H £i Oil Ai I^^ ^OlUfe R^H^^EM ^ly^^AIOll OlgE! 

D. 

OtdlE^' ggA^lE011^ "3HAI(cache)" ggOl 5i^£10^ 2iD. 
3HAtSgoi d^S^i2l ggS 3HAI RAMO! ^ i^Q]^);HI 3HA1 RAMOil SE(load)E!D. 
;HAig§01 ^|y£J2 SIHOj HSI1^3^E£■^^^£H;f 3HAlbli01± a!Il^E-i(70)(}ll ^EE!D. 
g\^k\, 3HAlbll01±aiIl±B(70)21 U\^S 3H^0! AI^^El^ A15,^?|xll UBHlCf. 
CH^^£! S§S IMmilLHOllAi E!D. 

RAM(10)01U RAM(6)(8)I1} h'S UlR^ Sl^OllSElS^a 21 ggS ^I^^Pl SOll ffllXlECK 
0I5!S 6Mmie§El □ ^2S§^Q. 

E^n^ ^li^EM #:'FA19i:?! ^IoHAI^ Qf£l£ii IhXllLHOll Sib 3HA1 RAM(94)0I AfSElOIOt elD. 

3HA1 RAM(94)8 512bmt^ gg3HAI RAM°]Q11 015iE SB HgH^oi AfOI^SD bllHSI Ami50IE 

ESUEHDi^ 01 3HAl[}l!Sdl(94)g 01S}ii §^ A^S^^Ill IgoHOtE! 
512bf01M£! 3HAIAmi501l H^H^^Hl 2^^ES iHlJ^loHl offeQI IMfOllOIS EIQ. 

U\±J\ OHEOII ROM rams Ui^3HAI RAM(94)011 :i^SQi ^g£i^ e 

°^£ lAlOil ^Ail±l 2^Q. 

?HAI RAM(94)S 3HA1 RMA(94)(}il J\Q^BQi 91^ ^RM ^lyAl^'OSMi ^n^foiMi iiSAl^l^Gl S£lo^ 
}11 Af§i ^ 2iD. 

□ £i2 ^ ±^l^i^^l^l^g ^iSofSAi ROM(io)2s^a ^ %'^}m g^o^li^ iiie2i m^o\ 

01. ui^g RAM{6)(8)0il dfOlEoQIl ^E^M^ o^^}il O^LId^ PLOTgge AfgoF 

01 afoiEg^^e ^go^Q/ 

^. ^^;i EE m^S tHdlEiOi. J\E h^e^^ES oi6H CHGOl^ .t^dls^e QH? nuts}]! o|Q. 

2g e^is ROMOll J\^^0\ 2!^ C-llOIBl IHI^'of^ e^^ojCHI. 01^^ atai2^'OI ROMHf 

RAMOll SEoUl miHE! SSI A^go^E^ ^ :^11£12::i lEOID. 

bim-^^ ROM{lO)011Ai01 HgHg^iyiU biniofOI m [Ol. Ol E^n^s 9HA1 RAM(94)(}llAi 6bHLf □ 

^i^SIlS!. H ESU^OI ROM(10)2S^£-i 3HA1 RAM(94)2S SE£!Ot°^ °1D. 
OlSlE. m ROM{10)Oi!Ai 3HA1 RAM(94)2S2! SSE ggg 3HA11 ^E21 9^9im dH J^I Al 1:' E^Mi l^oH^ 
CK 

[Ef£iAi 01 3HAlg|3 21 O^Eal^S xt§^ ii5 512bl01^1^0I ^HAIl SlOlQr. 
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SB(Chunk)g 3HA1 RAM(94)01I OUSElii 3iQ\D. 
^H2i ;il^E! 2E ROM(10)DiiJ01l 3HAI RAM(94)0ilAi ^^^SEID. 

?HAI(CACHE)SgE Oim^ ^^^21 E^3^mE9} i^^^^OllAi Xf^S^ll M§§ ^ 91D. 
^H2I ^mS 3HAI GieiOIQ.. 

°^2» ng3^^n;f 512bfO|esQ □ ?1Ai 3HAI RAM(94)£i S^S ^IUo^Q^d^E HSU^^^^ S^^S 
S|§ ^ 9JiX\°}, il^ 512bf0l^o}0t JHAI RAM(94)0ilA1 felStlffl UCHXI bhOl^b S±£f ^^01 ROM(10)01I 
Ai ^SE!D. 

015!^ ^^S^og &^^AI3IX|0f OI^^S^oi ^jo Q^yQ 

S ^AlOllOilAi 9HAI E^lSU68)o| ^^^±21 3HA1 BiHbl^ a!Il±a(72)fe 3HAI RAM(94)011 ^E£I01 2i 
Oil2£l?iJIS ^S§1D. 

3HAI EHUtil^b ESU^gSOl HSUS ROMdOXHIAi eQ 11^21 3HAI RAMOIlAi Q^£|o 
SOI MihS}i| gssf o.}|| gjQ 

3HAI RAM(94)^ NESW±(HA)£t g El gill Ai(96)S SoH 9HA1 HI 01 ;i(68)U NESOil 2lo}| e«Ail± 

9HAIXilQi:i(68)b 3ljAI miOI± aiII±Ei(70)S SEot^l ?loH 9^gEi W±(PC)Oil 2^301. ?HAI 

ROM(10)§ dlE(read)ot^ Siif ^AFo^^il. Of£l2g8 RAM(6)(8)0il Sgg BJOI^(Write)ofe s^^f 

XI g,^SE jt^ie*[Q. 

o^e.l2alIl±E^:'^ ram(6)(8)oii amiMittHb mwu, oiis^i M^^n^f ^ oiiiis RAMXiioi;i(88)LH2i ^ 

E RAMdFOIMSI^S ;HAIAI^ 510IQK 

0121^ 2^2^12^ 6M[0I10I ±2£iXIEl. H^HSHCH^f HtlHOlj ECF^ RAM^^^iidl ^i!o[Xl ^^Q^ 
XiZlDim JI2AI3III S^g 510ID. 

mmm^ ^ :i^sg A^oioiiAi xizim ^aio^ 5ioi □ m^D. 
01 ^'^9.^ RAM^^ol^2l^b i[ kizim ^:>\\ so. 



FBOH 


18 


: a8« (I13)«I 7i«|Ai< 


SB 


(K13) 




sa 


(EU) 


: 10« (E14)«« 7l«4A)« 


10 


ai 




psoa 


H2 






as 


; rl - rt ♦ r3» 


TO 


R4 




rttm 


a4 




ADD 


18 





HI2;!^S§^ RAMW±;^ Hini^g^e S^^ofeGI ^^of^l [DiEOil SMmiMOI^^e 112^ °^Qf. 

□ rn^jw u^m 3Ee Efoi^ot^ c-i 2:ho! :j|^sge 3E£t z^^^s ^oi anxi 





2iOIQ. 




Oill IS : 




raoH 


as 


: a8« {ai3)«l Tl^Ajfl 


SB 


(ai3) 




TO 


Bl 




FBOB 


R2 




ADO 


a3 


; r2 ■ r2 ♦ r3* 


ro 


a4 




FBOB 


as 




ADD 


as 


r4 - rS * r6* 


SB 


(au) 


: ao* (ai4)«1 7t4*^|fl 



01 S>^S2^. .^1 i:i^gi30l RAMOil dfOI = of^ >!I1I Bh\0\\ ggOl ^ G SIS ^ 91D. 

ggOI.Vil^^ dllXIi^Be il§^2^ A^§£! RAM O^E^ii±01l DAI ;i^Al^ l[H Afgor^ Il^Sge 

01 3^§I^E RAMWI JmBO\ 91^ ^iiof2 01SI Xi£ll ^AloHl UAi DAI II^E^ H 
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m4(b)£{HlAi 5Jg aiOIBai^l(74)b tH±(INSTR)01l 2^E!D. 

01 SIS [■H0IE}Eli;^l(74)b S^XHID^ aiOIB±±S mgof^ ai^ o^ffl C[J£Ui WEI ±±atxi±B 

5]S aiOI£}£H:^t(74)oi SS^s gj>^j|zw±(})l 2i3£]0i 2i3. x^ai^ aiXI±£^M^(76)ai £MI±E1g ±s 
21 aiXl±Ei01i SSEID. 

SgOi □3iiag(60)^ "^S" GIOIBSgS ClSilolOI ^^III±ae5,^0^| Dj§^ 2^^511 3HAIAI 

HI4(b)£0il EAia }1ie(GET) aiII±£H(98)b ^^§1 JIS. tlifflE! EIE e^WI AfgEID. 

ROMS ^gfAi^ lOfQ iiilJE:t:?^ ifsnujui ;iDaot°! §[□. 

Q- 

01 Oil^^LllWl CLfdfAi. aiXI±&l^(76)LHO! ai JI±E1(RI4):»f OiS ^^S9SE ^Wi±£j>ILf ^§£13. 
ROM E£b RAMO| IHI^IP^ RI40| O1E£il±01!Ai X^e^iog ;HAI&D. 

JE114(b)£01l UBty tl^£^^^OI. eilXI±EI{RI4)fe ROMI-llOi:?l(104)Oil 2^ED. 

aiXl±a(RI4)0| liiSOl OiEl ^^S2^E ROMHiai;i(104)^ R0M2ijAiI±e ;HAIote §^ 

D. 

ROMS ^ki\±§l UH}^ ROM[^10l£^b^±(RGHD)O^I SilE! ^£il^Ai(102)e eoH }il^B dOi^£-i(98)s 

O^iHOll 6|^E! S^E BaiJI±Ei(98)0ilA-1 WfflS SSI 5«Ail±of^ 5^1 ^D. 

01 lEIS^AiS SoH ^idXI Zbi±&^Oil SEElHUAi E^IXI ±aM^(76)LH2l o\L}2} l\\l\±E\^ ^ 

EE!D. 

01 S,^SE^. ROMWIAi [iiOIBg 31:^1 of ^ Oil ^ ±§21 Xi£lMmiM°l gdlCH BE Ul Xl^^ie 3flAll ^ 219. 

Oil mmm^ hiB^^sm ^ 2iD. 

E. 8aiXI±Ei{98)^ Jil4(b)E2t ^BS^' Ai(102)l S^ofOI R(6){8)2s^B Sah£! §sS H§>^of 
^Cii OI§E!D. ^ 

atXI±a^^(76)LHW!^ 16;H0! 16dlE aiII±E:i{R0-Rl5);f LH^^EIQI °ID. 

aiII±B(R0-R13)^ Oil ^^aiXl±B;^ ^^E! ^^^^2^ If^ AfgaCHBE m^m^l\\X\±E\D\ Of 

u:q g§aixi±aoiD. 

^^^*f dfSf^^oi. aixi±a(Ri4)^ oiisBM e^of;i eejb^ai AfgEim. n a!xi±a(Ri4);f 

BE ROM(E^ RAM)01I QHal BEMfOieOi ^HAIEIB. 

aiXI±a(RI4)^ e^E!(BEE!)tifOte^ LfgOll }1!E LSgOILf }11E Hgg Oil 21oH ^Ail±l °1E^ gi 
AIWUK^IIM BaiXl±B(98))Lfl01l XHSEIB. 

aiixi±a(Bi5)^ H^n^^fEaoiffl 2^ s§2t ^lyoi ^haiiioi mixti am sgg pib^d. 

£llXI±a(RO)^ ^S^^lXI^BOIffl ^^^9^ ^tlJ\2\ ^^D. 

^§1, n aixi±a(RO)^ ch^^2i iMioi^sge ^\§i dme±± ^ i^idxiaixi^aoiB. 

ollseo^. aixi±a(RG)2i iHSii} aixi±a(R4)0! mge ^dii :fii^6faE aixi±a{B4)M ^gof:Hi xigof 

;ia^ of°5 SB. 

a!Xl±a(Rn.R12.R13)^ ^Hgg^^Al ^161 Af§Bb aiXl^BMOlB. 

aixi±a(Ri3)^ ^^21 eH^ioiiAi M^m s§2i o^e^i^s n^om. aixi±a(Ri2)^ mRj\ ^^^^m 

aiX!±a(R12)21 LHSOI 001 OfUS R1321 LHgOll 21oH XISS OlE^i^Oll 2ib Sg^ 
Hsn^5f^a(R15)(}ll SEEIO^ ^^E!D. 

aixi±a{Rn)b mEJ\ ^^^m ^^i.^ ^±m h^^id. 

l\\l\±Ei JC^10^^B§l^(78)^ aiXI±aM^{76)011 2§S0^ gg£1IXl±a{RO-R15)01l CHs.^ e«A1l±M moi 

ggO^ □3EfeBoia(60)b gg2l I^^QII DBAI ofLfOI^^2l £ilXI±a{R0-R15)M liSal 

B. 

£jlXi±a Iil0i^B£!^(78)b BlggOl Otgof^ll §Jof^ £Ml±aM XlgalQ. 

i\\i\±Ei liioi ^Bcis(78)b ^^2i ym±a2! X\^±2\ Y^±m mEslD. 

Iil4(b)E{)ll LfBHi dfif^^OI 5^go^ a!xt±a(RO-Rl)^ dllX!±a Hi W ^B £l =(78)21 XllOiofOllAi Ziii±s 

^a §HS ^d§iD. 

ROMIilOi^!(104)^ ^u^ NESQ^E^^i±tH±{HA) E^ OfB2S2^«E-1 O^Ecl!±M ^Al H 0\EI\\± 
ROMHlW;i(104);f X1M3E011 ^^Ailof}ll EAlBOi 2iD. 

ROM(10)2^^a SSe ?ioH 5HA! RAM(94)2^ ^E^D. 

ROM j[110^;l( 104)21 RAMIil0i;i(l08)^ ^ui NESSi!MI±AlE2f afB2S ^Ml± AlEZfg ^XHof^ 'di±E 
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IH^bdS jam £iD. 

Ofdl2S8 NES CPUOll 2loH s«a^|^;^^§[ ^^EHaill^Qe 0111§E 

aiXI±Ell^(76) RAM(6)(8)LH011 E§[ 2iQ. 

01 &^£HaiXI±£ife 0§dHZl. 3H£I§£HI1. ^^MEHD. SWIS^IEHH. "IKGO)" M£^^I12^ ^^EUZE 
2i§ ^moD\ §£Hn(0i:'!A-1. 18 D^EI2 SOI §^^oJZ UBLHU. 08 a^£l2S0l SXIotH ai 

S3 UBy!D)£f : l\\X\±Em\A)J\ ^Ail±£iII 2ieg UBLHfe ROM bfOIMHll ^I2J ^SIEHHSF : ALT 1 
SeKH. ALT 2M£ilZl. slgami^S SEHU §y ^StifOlE ofOIS£HI22f. ±± §y ^\\l\±E^J\ 
. -?tE(WITH)'* 5d|5|±ggCHI £loH Ai|e£l2!ee l^dlb M£Hn£[. SJa^^Mgen^g E^6\^ 0\l]J[l\ 

Old^ ^SIoDI 9\o\0\ 0^£J2g£l 25^X131^ ^Ili NES^ HI4(a)/4(b)E0ll 

□oioin^2S UBtd ajEi2S§ A^§o^:Q 2jq. 

5;iOil, ^Hi NESPf e8£IS ROM(10)01I XiifE! ^ilgJES^^oi ^i!£!D. 

:H\mE^n^Q\ NES §t! Qf£I2SHgAilAig ^S£i;i soil 3\^l\X\J\ 

£iS(authentication)£iaiOJ ^^Q^ 51011 ^o|oHf. 

OllgMi. ojeS ^ieOil 4^n-i NES CPUS aiAil^AI^ ^^EHOilAi Qli^g^ ^oi No. 4.799.635S01I }ilIH 
E! ;i^OII mm yi\213\El\l\ ^ ^EH NES2I Dil2i EOIBIBOII 2^E! Sl^E^AitAi^ SigH^H^e 
S2SM^ OI^OiilQ. 

Q^^I2S8 ^;i01l ±?IJt!25E! ^^EHOll 21:H\ E!D. 

01 (IH. NES^ }ilgJ5h^e.|X| ng^l^ ROMUJ }11gJ9feaiJ| RAMg Xf^^OI ^iJAII^i^ ^ 91D. 

NES^ nsH^'esioiu ^^6\d\ ?!oH afdi2S xnai^s^g oisif il2;^ siecui Dt£!2 

SOI X'\E}J\B ^o\^ GIOIBS RAM(E^ ±S2I £12 3111 ±£-1)011 a^B2iJ 

HS3^5h8Eioii ^^m Q^^^2Hsa^2l oie^i^i sc^i^d. 

Qfai2S2s x^^\m gioib^ ii^Ein s^qh e^ ^^aoiotSi^ oi&^i2i ±§21 x. vifa eiioiboiq. 
Dtai2S8 0^21 ±HB0ieu olex^l ^' ssg ^^^sf^ uie2i ^^hb^i 4^^ofe ^sii^e 

DFB2S21 ^Ei:f o^E?llo^ ^ ±R^mo\m Af§ms Dd^s^ e^^e 11^2^ ^lyii^ ^ 210. 

±HBOI^e ^HBofbQlI D^B2Se AFSofS 5i«!^£t dlCI2}llgJAI±iJ2l ICHAI^ ^ 2i 

D. 

OIISIS. NESb Hai^'& 128;H2i ±HB0IM1 G^MaiOlofE^ Eil^Oi 

□d-iu. <^^no^B2S2l At§2^ Km^' ^n:}\9.\ ±re}o\ed\ D^saiioi eik mmm^ iisEio. 

ofB2got \^ESD\ 2^0^^ z^i^g ^Somus ±e(STOP)ggot ^SEiffl. n\z\^mo\ 
m ^Som cm ^^se ^^m i\k\o\^ 2iEi^E:ti^j\ m^^o\ nesou s^ei 

D. 

0^ai2S8 H^^Silf ^'B ZIB^ ^'^m ^^o\^B\ Afga^Q ±HB0im^ ±B^m HB^GI 

Oim S^OIlAi^ NES^ 0F£!2S0I RAMtH± E^ flOMt}^±l AfgoHI 2^^g01l OIP hH±M AfgXt 
S^^DS OhB2SIlf X-lB§^^g Xf^soi ^ £>□. 

NES;^ }ll^'9f^aiII^^01IA1 RAMtH±2[ R0M!il±21 HlOi^al DtB2 SOll Hlg^^IIBE NES 
b I1I2E21 RAM(32)011Ai R^n^M M^kl^ ^ 2^§01l ^2lotXL 

CQBAi ^^^21 AI±S2i X-1B^^8 afB2*IOI gAIOll OiEi ^sn^e ^^Bo^:^ ^lyi <^E-1 

NES^^Ii^e ESU^ R0M2^^E1 R0M2^ 5Hli^2^Mi gCHElD. 

Iil5£01l Ofdl2S2S o\(n^ ^ofe 0^E^^I±(}1I R0M2! 3ES ilXl. ^lyAI^Mtofe. ^ CPU(01111 
2. ^EH NESCPU)^ M^m D^^12(RUN MARIO)'* E^H^Oll 2joH ^^^^ ^^2.1 AI^±M LIB 
id! IS^x^e;^ EAIEJOi £!□. 

JCilSEOil UByj ^EI8 HSZ!g ROH(10)22^B JC-1I2E01I EAIE! RAM(32)22 ^01! 
NES CPUOll 2IoH ^iy£!D. 

01 QfB2S0! OiS! e^^e ^tofUXI i^lOfD ^ CPUOll 2!oH ^'I^EIQ. 

mm 125011 EAIS bf2l^^0l ^ a[dl2(RUH NARIO)^ CPU^SOI Xil ^1^11 ^ffl NES^lXI^Eie ^ 
Sof^e2t *;i^l^^OI ^SE!D. 

*;!^B;1I ^210{\ 01 ^ 0IB2 ^ CPU^g^ ESU^ ROM(10)2^^Ei ^ CPU2! RAM(32)2^ 

mm 127011 uBbii ui2f^^oi ^^m afEi2 H^ng^c^ x^^^s^^ rom(io)3E?^e:'i dibes eiixi± 

£ig SEEIQ. 

}llD^f. 3E?53LH21 ^Hl^±^ mm 129011 L^B!:" \i\^\^0\ 0IB2S ±E^tJll01± £«l±a UOll X^^^ 

Q. 

□ 131011 UByi afSt^^OI l/O gJ^/^^EEb 4Lf 16 E^ 256^^B EEg O^h: ^^BSE;^ AH 

i 51^':'fM ^^i,^2^MH Q[B24'01I ^g^Cf. 
Oil SE^ ^ CPU;i l^^ofe ^^BEE2f ^aIs^Q. 

^:t'^^2S D±lc^lOlil 8X121 ^J!<^011 2loH ±5^21 ^011 ^gof^ EE^f Ail^SD. 
E. QtBE'^'Oll R0MtH± ^ RAMtH±21 l\\0\M li\^d\^ EEbl^:^-' A1IEE1D. 

ROMW± ^' RAMtH±2l JtllOl^ D1B2S0I R0MtH± E^ RAMfcH± E= ROM \M±1\ R0MtH±£^g2l 
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m^k\. "O^aiS 2U(Mario owner)" 2E;^ ROM ^ RAMOil CHoH ^SEID^ ^ CPU^ ROM RAM 
Oil QHoH dlE/dJOI^S^ ^ giQ. 

O^aiESOl E^n^ ROMbH±e A^§o^2 2ibC-il£ ^ CPUD\ E^HE ROMg 5!|A^|±o^a s^qw d^£|o 
SOI S50^Eal±(dummy address)^ NESOil}ll Oil3^LlgOI Xil^&D. 

□ OlEai^S MPIofe Qfiiogoi CH 01^^ 3\^^\1\ ROMfcii±011£] 5HAil±e S^otXI S^lttH^Jf 
Jtl ^ffl NESS S^EIXHS ^Xl£l}il 

133011 UBH! m9}^0\ Ofdl£S8 D^dl2S HSU^^^^Q^t Of^lE ^&!0I ^^oHOtElofe 
0iEai±S SEE! 0011 Ot ;hAI§[CK 
adlHUAi. ^ CPU^ OFEISSES^a SiageAig^f 2;iS ;ID&D(M^ 135). 

137). 

135). 

01 A1Z^:^I^^§^^0!I NES^ X1I2E2! RAM(32)0ilAi H^H^SES D^dlES ^^^Jlf Stg ^fye^ 
Q. 

namuAi. nes^ D^at2sol §£ieoii aieg xiaioi^ Qtai2^'2i "ikgo)" lEnniJf A^iMEisi 
^jm9.^ ^iE^i^MMenzl;^ Df£i2S0i ? cpu;^ eia^^ iijsoi ±±2im iiaioui ?ioFOi ofdi 

2S2! ^^EH d^lXI±:£^O^I A^|e£l□. 

m^\k\. ^ CPU(135);^ °]E-ig^6J^S ^^iliSi^Oll at£l2^'01l H 21B^^9.\ ±±21l\m ^SoUl ?ioH ^- 

RAM §t! ROMOII CH§[ a[£l2 2U EEblE^ D[£I2S0I SllotS M£IOi£]E^ NES^^ R0M2^ 
RAMOl! CH§! ^Ail±S ^So^}^l E!D. 

=^Ei NES^ 141g tfflH1U2t QF£I2^&0I1 mOiJDl^m ^Eo\ll ^^11^2^ ^ZHS^□. 

CPU(22)0| }iigjH^ng8 Q^dlESe ROMDfe.12 2UEES ^§^^[[H JfiJoHAi ROMg ^Ail±of3 

cpu(22);t Oia oi^sohai romm ^Aii±omx[ mii^i^ ROMOfaiE 2ueem ziBai a eeo^s e 

Q. 

Q^^i2^'^ Qgoii ROMg ^A1l±g,^ mQJ\ 9imm ROM0Fdt2 2USE:f DA! ^o\M\Bmx\ x\m^^^ 
l\^m 5iOIQ. 

QFEI2S0I ROMdl GoH D^^I2 2Li2EOII ^S£10^ 2i2S CPU(22)}ilgJ HSU^E H R0M2^^a 0^ 
?5iE £IE(read)&ail ottAi^ 2^E!Q. 

mmm^ =^^^SU2^ °]oH sia^^^t ^^^"ss. ^ £ia^M:^ nmii ot:'iAi9is cpu(22)^ xfg^E 
g R0M2^^a 2ia^^5i<Eig iIJlJ^lo^a 51 oid. 

□ 015!^ cpu{22);^ o^^l2S0^Mi ROMe ^aii±oFXi s^^dh m^o\ xlAlo^:IlAiE oiM (y,j\ii 21 

B^^m ^^K\di ROMS 5«Ail±ota of^l OH^OJI dFi^^'ofJI S^Q. 

01 ^^^OIIAi. Q[£I2 EUEE:'^ ^SElOi SilOllE g^oHI CPU(22);^ ROMg ^A^I±ofao^^ 0^^l 

2S2^o^01S Z1510I oia^M 5i:a2^Efii 2oHe mi^ ^2^ 3:ioid. 

a[dl2S8 R0MD^^I2 2U EE^^EHOllAi °jage9i.£|a MX\o\^ EOW H oja^^^^'SM ^ili NESOj 
LH^Oll 91^ RAM(32)2I ±^§^21 df^Oli XHdHXlAI^ >10IQ. 

oiiiis. ^aL^M9iia:t $00 : FFFCdf« n 2ie\^^^b^ $00 : oioc^oj gng 

^A^o^}^l $00 : ifexs^aai se °]ag^5i.£]^ cpu(22)i $00 : oioxoiui nm^a cusof^ ^\x\^ s 

EK\^ 510ID. 

01 :i5E CPU(22)SoFW^ ROM(10)g ^MAil^oHI G^iJOII ^Ei NES2I RAM(32)e 2MA^l^o^}^l 
s}D\l\ ^l\o}{0\m Af*^8 RAM^iS ^a^M^iiB^ °j Q g E.tH £i :ig2l gHU E^ll E^^oHO:!^ 

UL ^ ^aoe^ 2i^a OiEai±::i^ Ofy^oii °!0^o^ §[D^ 51oid. 

OfdiESOl ROM0^dl2 EUSE^^EHOll SfES ^S2i ROM^ag^^B :f A^§£l[]1. I^&J' RAM^l 
5 £]ai^^5i,'£-io^ J\:\\^\J\ ?|5f01 0!^ ?l AlOilAi aI^E OiEai^S ^Aiof^ 5:01 bH.^ 

^^mO\\ L^e} Zl^sl ^gOI Old^ggOil ojoH AfgEi^ Ai±Bf}l! ^gUf ^gE:Cf. 

E£} g|^A1lH2! ggOil dl^ = E Ei>^oHI 2-lD. 

gi^lE 3til^2Ai LH^H ll^MrOllLHQil ^^EiCK 
Ha^Lf. □ 8dt= E£i^'±(Drefix)gg^Oil 2!oH ^ EIQ. 

£J|At±£i 2^tH dfOlE A! (override system)! Ei>^om 2iD. 
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u^ollu^ollA^ ^sa^ ibmi^^oi2j si^ ^isggioi aio. 

HSU^HCHb E£|5!>^ggog ot5n §§21 ;i^§ a^5fS^ ^ °!D. 
ggs ng212H0i21 ;i^OII [[fdl 8.16E£b 2m^J\ H <^ 2iCf. 

OJdISHSAilAib 11^21 ROMWI ^I^EIOi 2ife SSn^g ^HAISfeQI ndlH OllSdIOll IISEIH 

51^15 mE^iois A^§o^01 e^is jhaiai^i^ iMfoie ^iisss^e AfSi^^^Mi 

DFdiSS^A^I^S ^SoDI 3011 ^8AI EgAIIAiOIt o|oH Kil^^J^U 5»Ail±£jb Old-iOHSd! SSS aill 
±B;f OfSHOll :i^E!D. 

xi^ow ^^EHSEHii aixi±a:'f ^seid. 



0 - 

2 c ?ie<*«la 



3 s ^A#Mll 

XORUS* /liJiU 

Q 

S r (R14) 'J*!-?^ RQMtt^«t « a| JM 

7 - - 

"I2(G0)" MEHU (dlM 5)^ 0fai2S0i ^^^^^ tOi^ &^£HS. gXI^^ UH^ "0" ^'B^ Ail^£i 
Q. 

01 ^^EHM21iIl2l ^^EH^ NES HSA1IAi:^ ;^^l3o^□. 
dIM SB ROM dfOI^Hil^iUt ^Ifj iiS^gil UEibUD. 

0\m\ EI±ME! ;ilJ^(GET) b^lM gg^ 01 1£HI1;F ^£10111 [OiJJfli ^^1 ^ SiD. 
01 MdlOl^ D1I0IB2! illi^i:3f S>2£J2ieg UBbdD. 

^^EHaiJI±EiO| OIM Sof?!dl^(LSB)^ 0^^j2S E^AilAi ^ CPU01I o|oH 8dlM2f^ ^^^9. 
^ itffl! aiE{READ)E!D. 

2E1 ^§&D. 



8 ait I lADD-^OC. iUB-SBC. • - •) 

3 alt 2 (ADD-ADDir, Sli8-SU3». • • - ) 

11 ih ^J^yioia e iJi 3 «i< -Tf :M 

I- b SReg A OReg, ViTH<^ .11 HS^ 

13 
14 

15 irg ?ieffls*H«a 
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ALT ISEOIIAi. ADO SSE OHE ?IE 3H£1(ADD WITH CARRY)S oH^Siffl. SUBTRACT Sg8 AiS 
o,c 3Hdl (SUBTRACT WITH CARRY)^ oH^ElQ. 

ALT 18 01 SEOIlAi BK\BD, 
ALT 2Sge ADOSgoj oH^S OHE ?iE OlDIGOie aiOIB(ADD WITH IMMEDIATE DATA)S. 
SUBTRACTSgOj oH^S Ai^ea«e o|c oiQICIOie QjOl B{SUBTRACT WITH IMMEDIATE OATA)^ ^ 

ALT3S ai^ 821 ai^ 9S "r S Ail^AllJOil 2?o|5^x^ 

bi^ loiu tiiM ng sjgaioie;^ sjs ommmi^u s^g^ami^ijoij [[F^fAiiMsiQ. 

^^EHam±Ei2l bie 12^ -b" EES SSIof^ 3^0101. Ol^lAi ±± in\±B2} ^t:im\\l\±BD\ Hdl^ 
±SS -WITH" S AfS^^ogAM Ail^EiQ. 

^'B l\\X\±B9Ji bie 15^ OfdIESOl SII§^ ^011 ^SEJ^ Qtdl2 SJEi^MiJ^S XiS§[Q- 

af£i2S8 MEii alX|>.E^ otaioiiE 0^21 aixi±E4e h§^oH) 2iD. 

&^;i*[ bf2}^^OI. Ofai2SS X-ll4{a)E ^ Xil4(b)E£l aiXI±£ig^(76)g fe^lSfttH ^g§^ 16dlM°i 16;H 
21 aiXI±aS S&ofH 2iD. 

□ ¥^21 Old-i«l dMI±a§S g§&IXI±a^Ai, DilOIB ^ 0\S^\±m Xi^o\^Li\ AfgEID. 
niiU d^£fg^OI ellII±£^(RI5)b E^I^^^\SE^^k\ Af§E!D. 

aiH!2^2S dni±E118 2Dn\ ^5^og Afgg^c-ll ^. ^ CPU2F SiUoHI. M^m21 E^H^m E0\o\ 
feQI AtgEID. 

^^fSIES EIIXI±£il8 O^^I2SLJ^O^IAi AfSaCtt 01121 :i^OI C^gHOII ^§£101 2iD. 



aiJi±Ei ^<^:)i^ 

rO CIMM DReg SReg 

n PL0Tgg2IXif3 

r2 PL0TSg2IYif5 

r3 2iQ 

r4 LMULT Sg^IU2l o^?l?IE 

r5 £[□ 

r6 FRMULT LMULT Sg2l ^E^<^ 

r7 MERGE gg2l ±±} 

r8 MERGEgg2l±±2 

r9 giD 

no 2iD 

r11 Ai^^e ilBaiXI±£-l 

rl2 LOOP Sg2l 

r13 P^ggoi 0\SI\\± 

r14 ROM O^Eal± 

r15 E^n^B[^B 

J\E}l\\I\±B 

BdIM PCBANK H^n^3E ^Bdilll^Ei 

SblM R0M8ANK ESU^GIOIB ROM ?S3aiII±a(64K 

8dl^ RAMBANK H^H^GIOIB ROM ?53ai XI±£1(64K 

ISdiesCB ±B^tf1IOI± 

8blM NBP d!^ia|oioi ^ 

Sbl^SCS ±3&i ^^gAmi5 ij^ : 256.320.512.640. 



1024. 1280(2. 4 & 8bl^ IdllEiOllAi ±3^ 

16 & 20 mx\ m\) 

0^B£S8 ^§1 ^^BSE(CMODE) dilXI^BM 5^^ot2 91D. 
01 d^lXI±£i2l dl^l g 4blE^ *sl ^^aHH Oil Al XI OllOii Ai AFSEiQ. 
CMODE blMl Ailij^^2^Mi 16 E£^ 256 ^^BoH^^E SE:^ 0^£H01I2! ^gCH^ A^l 

^£1£!^AI0II CQB 2of}il E!Q. 
CMODE ?Mi^£ilE Dllf ^^D. 
(CMODE bl^ 0] 
- m^^c\ 0 bt^(NOT Pguie) 

• IBi^BSEOIlAi : 

blE 0=10111 tl^^ ^^BLIM-O OlS l^ejstxi QIB. 

• 256 ^^BEE dIM 3=O0ilAi : 
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tii^ 0=10111 ^^dJbmi^=oois ssiiofxi Q^^^. 
dieo^tom ^'E} 6^?^u§=ool^ m^HoHi n\E}. 

• N.B.^S^ ON=0 0FF=1 

• OFFOil CHS^ AfSSfOI §^ S^S 0. ^ ±B&!§ gSIOiof^GI AtSEJb 02g XHED. 
[CMOOE bl^ 1] 

• 16l^£}SE0liAiOi UM a! of?l L118 li^BfS JtllS§[D) 
X^X\ XOR Y?IJ^I AND 1 = 0012 oJ?l UPOI tl^E. 

X?ttl XOR Y^tl AND 1 = lOlS UmO\ iij^g. 
' ^S^Oi ^XIEiOi d^E! ^'df LIIOI OOIS §Sg ofll OFSf. 

• 256ij^afSE01IAi2l S*^^ ^SOID. 
(CMOOE die 2] 

• LiM i^ajdie 

• CMODEdl^ 301 AilME! 16l^£fSEL} 256^^£feEWI Ai : 

01 die(bie 2);^ kms^ coLOURSgB ^^^aiii±aoi 6\^\ umm ±±mo\^9Ji ^^?!li^oii a^i^ai 

^□(01 ^^?IUM8 E Dm ^HdlOieoj 5foi LIM^Ai li^^ ]S^E} ±EE}Q\^m 2j^(unpact)ofeGI 
A^§EQ). 

• |.^EiaiXI±E1£! o^?ILleOI OOlS PS^OI 0^X1 £fE ISU ofXIOfdf. 
[CMOOE dl^ 3] 

•^£^«[dl^ 

• BXI 258 ^^BfSEOilAi, 01 d!^ 3J[ Aii^Elw ^^^ILll^ AfSxl =ofE^ Hl£[£iI2 
COLOUR Sg8 oF^U^e ^SAt^D. 

• eS£l 256 ^^EfEEWlAi PSE^ EE dl^e At§oK)t ^I6}E!D. 
16^^dl3E2I Oil 
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ibt rO.JCO 
colour 

ibt rO.ZOOOO 
caodft 

ibt rO.J97 

colour 

plot 

ibt rO.J30 

colour 

plot 

ibt rO.ZCOOl 
ciodft 

ibt rO,S40 
colour 
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colour $C0^ 
Ha. 



colour i7# 



colour 7|- $0o|a.2. l-^'VfllJCl 
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plot 



stop 



colour $0^ ^3.H 
{^-S^ S.3,) 



ibc rO.SCo 
Colour 



coulour $Co* >4»J 



ibt rO.Ko 
colour 

Ibt rO.ZlOOO 
cnode 

ibt rO.S47 

colour 

plot 

ibt rO.JSO 

colour 

plot 

ibt rO.ZlOOl 
ciode 

ibt rO.teO 

colour 

plot 



colour JCo* 
tt| a 3 * ^ 



colour $C7# 



colour^'t $Co«iaa *a^4VN 



colour $Co« #2.^ 

(^•3^ 2,3.) 



Stop 



ibt rO.JCo 
colour 

ibt rO.ZliOQ 
caode 

ibt rG,S74 

colour 

plot 

ibt rQ.S03 

:3lour 

plot 

ibt rO.ZnOl 
cmode 

ibt rO.SOa 

csiour 

plot 

stop 



colour $Co>M)'y 

al a 3 al a 2 ^ ^ 



colour $C:* 



colour n JCooliia. 

u|a 3. ai a 2 -J a) a 1 * 



colour JCo-S- 



^^^i soil UBhH ^^0! Al±^^ ^^dl Xlg^Al Si^2™ ^^§1 S^'WI ^'Sal IS id Ji 2il I! ±Ei ±± 
±2l l\\l\±EHfiO)^ ALU AfeSD. 
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n 32bieg i6bi^P8 aixi±a(R4)(}ii lis^sD. 

aiXI±B(R6)^ ±^2\ ^^SfE! SS'S^CFRMOLDSf ZiSS Sg(LMULT)l ^Slr^ltHOll A^§E'D. 
dllXI±a(R7)(R8)fe CHXt(MERGE)Sg§ ^'^S^OHOll AfSEID. 

2 MERGES^S 2;H2I ±§21 £1III±E-i(^. aiJI ±a(R7)(R8))e AfSoFffl ^H^qIM ifHGIOIB 

S ^^of:?l ?I6^01 □ ^ aiXl±£iS *fS (merge) 

ai Af§£!D. 

01 MERGES^E D^^^^^^Oll ^gE! ±HdfOI^LJj01l 5^11! Dg ^j^Qji osf ^^^^o] OiE£]l±l 
oH ^ aiII±£H£! ^^^Ig 5*^S2SM^ ^±Xi ^l^^og >>^5feQi| cgQ! EiD. 

£UI±B(Rn.R12.R13)b AiH^eoi HlOiofeGl A^§E!D. 

diiJ!±a(Rn)^ Ais^e iiBsixi^a^Ai Afgaoi Esn^ ^^sEiEi mswi le ^mxi 
aixi±£i(3ii)£i LHSS ^H:'f E^g^^oit 5»A^i±£jaio^ofe oiEai±e uByiCK 

^noi O^E^^I±^ aiII±B(R13)0jl XH^E!Q. 

U\9}^0\ ei!XI±£-1(R12)o| LHSOl [[HOfCt 01 31 XI±E-1(R1 3)m (HI IW^ 0\E:l\\±m 91^ of 

Lf2l timi^^F ROM(10)ES^a dIEElQK 

B\o\m2\ "JiEi i\\x\±E\" m DAI mdi ^^b, E^n^ romoiiai e^h^oi ^tyan ?Lti^ 

24dlM 01Eai±^ O^EE^I^£!D. 

01 XiSE! O^E^^I^ £Iof?l ISdl^gs ^g□^3^3E^;^ j\x\j) oiQ^ 

ROM^Bam±£-i(ROMBANK)^ QfEISS E^AilAi^f ROM(10)01I liS^EIOi 91^ H^H^GIOiBS 'OiE 

i\\^o\o\o\ m biMe sj^^?!biee x-\Eo\ji sin, ndin Oi ROM«cSBaixi±aoi bi^^ aixi^E-iRuic-ii 
x^^^ao^ i6bi^ ROMOiEai^biMwi ^d[bd. 

^K\d\7\\. RAM^BEMI±a(RAMBANK)fe OfdIES E^AilAi^f ^A^!±o^:QI^ of^ RAM^I E^Z^DIO! 

B0| oiEdii±bi^ie i-i^^om °iD. 

0\m RAM?^BaiIl^a ^ ROM^BaiII±ao| LHgg OfdlES HgAilAi2! OiE^I^^?!! S2^^^2^ 
^^oF^ai Afg£l^ DfaiES2l ROM %i RAM O^Ea!^ gglH ^^s^ofOl AfgEIQf. 

±B&!yilOI± aiXl±Ei(SCB)^ W;iAi ^ BdiH S^G E^ m±m ±HBOI^ E^ Gi^^^^l2! :f 
^^bieoHoi o^Eai^e H&^of^GI Af§E!D. 

PLOT^J^ggOl ^iygim. :^B^aiiOI± aiXl±B(SCB)^ ^A^I^-B:?HLf ami^ii raM2! CHEai 

^^^21 l\\X\±Ei{mP)J\ LJBLH^ b!MMat°J8 2\i\^mZ\\21, E^ 8b!^ME11£ie£! ofLrOI 

^:fSjog, ±B^^^^AfOIE aiII±a(SCS)^ E^EI EXf2i ^mOII :>ISof01 ^^'bl^i^OII D\§y 

§21 LJBLH^Qll A^eSQ. 

^0! :!^E!Q. 

Sli. ^Sl 2om a^^Q^QI 2IEg ^E3I^ §§21 (Mel ^§01 id^ElQ. 

±i(ST0P)sg8 DfdtEsoi 1121 E^ssjieiQi ^^£J0^ ":n(GO)" m^nm oe^ Aii^Aiuuf s 

AIQlt £J£igEili^l ^^^"Al^ ^CPUOil Xilgo^Q. 

3HA!(CACHE)ggs Qt£|o*;o| 3HAIRAM0i! CHIEdtl' ESB^ R0M2! m^mm ^got^GI Af§e!D. 
3HAlggOI EgZ1^3fEB2! LH§OI 3HAI tiilO!^ aiI!±B^ eAtOll 5HA!£HB:?f 

clAiiEEID. 

^^^"£fe aiE2^l±^ Esn^5fEa21 LH§Ilf £:!^£!0^ £i£r. 
Q^d!2^8 0^2! "Edl^'^" ^ P(to). ?!E(with)^ E^(from)e E^'olU 910. 

Oil Esi^'±gii8 oe ^^mm x\^mmm iHEofn s^d. 

"TO" E£l^±b Oe SHOil^ll i«idXlcllXi:^£i(DReg}M ^ScH^Q. 
"FROM" Edl^±^ Dl gHQUJ-il ±^^11 XI ±B(SReg)l ^§:HED. 
"WITH" EEI^^^ ^^:i ^ ^g^lsl E^ ;iXIIl 91D. 
iHs^oj g5E{opcode)0ilAi Xil 2±±:?ilXi±£i if l^D. 

Za^U. ±±e]IXi±£i£f g^XI aiXI^B^F E£l^'±gg(}ll 2!oH ^-SEIX! ^^2ffl ?1IXI±£iCR0):f -^±=^!XI 
±Ei ^' i^iidXlcilXi^as AfgE!D. 
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2gAM ]}k\o\m x\^mD\j\ ;haieiq. 

QS8 M£I^'±S§§ SoH DS SgOl OlS^il SSEl^I^fOil a^s^ oilOID. 

1 sr : rG = rOS ^^011 

to r2 Isr : r4 = rOS 1 Sil ^^01 § 

fronnr4 1sr : fO = r4g 1 ^*Oie 

alt 1 from r6 to r5 add r7 : rE = r6 + f7 + 9fl£l 

alt 1 with r3 add r3 ; r3 - r3 + r3 + 3Hei(6502rol ) 

s^ii "6" M^J^Il;^ ^^£H aixi±BOiiAi ^sas "io" gge -move" gg^^Ai e^^o^E^ sseiqi 
Tos^s ss:^ oieaoiOfofe s^jxi diiii±Eie. FROMsge se±±i ^vz^ uet+iD. 

01 [Di^OII MSAilAiSD XH^I0E;^ ^OiXI^ RAMe At§«[Q^ 3101 H^AilAiO| ^HEI^EM ^GlgiOl DD 

;ii of XI a^^D. 

^§eilII±£i(R12)EI LH§S ^'±§1D. 

S?l am±Ei(R12)2l UeOI 001 OfLI« Eil XI±a(R1 3)011 oioH IlgE! OiEfil^^ SH^f ^HAISQ. 

Alt 1. Alt 2 Alt 3^ ^I^E! SgOl OfdHHOll UBbl! tif2t^^0l oH^EJE^ of;i ?lot01 ^LH d]IXI±£i2l ^ 
J\ M^nm AilHAI^I^ H£!^± gglOID. 

PLOTSgS MSHH ^^9.1 X §y BRB ^loHI. E^l XI ±B(R1 )(R2)^ UBti! X ^ Y1\R0{\ [L\ 

m ±B^?I^I01I COLORSgOil oioH USE! ^ £H M^iJo|D. 

PLOT^l^ggS ^HiofS ^g£^£fg 12^2^ S^gof^Ql EgOl QE^ E^IXI±E-1(R1 )£! LUgOl X\^^ 

2g g^fom. naiiQ 01^21 mD\^ g^e s^^ofxi 3^}ii sq. 

Alt 1SdHIl;^ AilHaS PLOTSg^ READ PIXELS g(RPIX)2^Ai 5H^£!D. 

^01 £IE^'^ggE ^I^AIfjogM^ Xlg£! ±B&j?lil01l ^^21 ^^£[01 e^EiOi ^'^ofE?ll01^^ 
a ^ofXi ^^'gee MdUlofeCil AfSSQ. 

S^2^2^ £1E^'^ S§E ggoiiAi XlgEi 5|^o| ^i}^ M^oHl ?lot01 EXfOH^^ ±s ^Ei2l 

£IE£fe EfCH^ M^o^E?!IO^M Af§§^Q. 

COLORggE XISE! ±±fllXI±E12i mSOil £loH SoHd! Qe ^^^1 ^^£[ o^E?ilO^O^I Xilga^Q. 

"CMODE" S§E ^^£}ocg ^g5K)1 3£II) OlIXlieOllAi M^B DE ^^alUM if^Ai^MI Afg 

OIlllS. 01 CMODES^S AfSofOI XH^aHfl ^^oDI ?lo[l DM ^^Ofl AiSQ^ JR^^ 2}1l 

E£l CMOOESgE Pg^(transparency)e HIOim^DI Afgl <^ 2i2ES ^^£[01^21 G^iaiOfe 
^SG±MaiOie x[Bm ^ 91C\. 

01 m^^B ^'D\ OilX^I^OflAi 201 5i ^^£f2E S^SMEHni ^g^^E^Mi SoH^D. 

E§[ ggAiiM^ G^Maioii G^^A^l2l :ie:ii ^o\j\ ^!oH D^^se aiSAi^i^Gi QH£[ ^\tim mm K\ 

l^fggS e]IXl^:::B(R14)£f ifl AFgEl^ R0M2S¥B2I £IEe^^e :HAI AI^'>iOIQL 
}1IM CSg8 ROMOg^a ^Ail±^ dfOl^l ^^£faiXI±BS SEAl^Q. 

□ §£1 OljClimXI :i^oHS.^S ggg E^^ofH ^ i=^g£l 1^ ^'AlOjlOII CQM OUAt^^oi Of£IES gg. 
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100 


STOP 


SOI 


KOP 


$02 


CACHE 



103 



SOSaa 



l08(tQ 



IQ900 



IS? 

mi 

BRA ibyu 
BG£ ityta 

an sbyte 

BHE jbyte 
8E0 sbytt 



otBCi-'J^x), 65816 IBQ j-0 
f PCI K^t, 

OiUi « SS«| LSB 1 
DBfii < SBei aOL 1 
rl5 - rlS * ^i-t-lAAa-jt 
Aa(sXORvl - u rlS - ciS ♦ -^-JKf'la 

*a(jXQav) • 0. rl5 • 15 * Jf-Affols 
AS-* 

Via ^«*7| : 

i^J z - I. rl5 - riS ♦ *±><>*|aAai| 
*?! I • 0. rlS ' rl5 «•^•! hab-H 
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ifb : 
S20-Ssf 



if Alt 1 



««f 3*0. rlS • rlS * ¥>±>4*taAA'4 
EHI sbyU ♦(-)«tfl «*«»7l : 

*?1 J • 1, rl5 - rlS ♦ ^■A«4»taAa'« 
BCC sbyte f««4«e4ol<^ xt««7t : 

i?l c • 0. riS • fl5 ♦ 
3CS sbyts IMn '^lA^^ : 

BVC sbyu a.»(#A+7> »q«fs)^ »I««-71 : 

&VS sbyte : 

To r0..rLS <SeJ^>:) OSsi-t n±M, *tH 

HOVE •-SRej(»ti; »c|H£. 

Vin r0...rt5 t As^^^::) DBs( a SSei* rn^A 

OBi| - rn 
SReg > rn 
b • I 

STV(rol Zltt% •♦HH^lroU : 

BAfl(rn) - SReg( 4t S A/ am I 
(A» ^^o^BH£i^ai KH) 

STB(rnl SRbc^ am^«|a# H£.tl^(rQlH : 

RAAIrn) • SItss 1 ( uMI Aw(s4) 

LOOP rU TJ rl2 < > Oo|^ ^S^itrlS) 

■S.A st^^A : 
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rl2 ■ r»2-t 

rlZ < > 0«l^ rlS • rt3 
t3d ALT I (&a|««>.t lU : 

tit i ' 1 

Me Atr 2 ( ael^i) iU 2»«la^^ : 

alt 2 • 1 

«f All 3 ti«^-» alt i«aa U *u 2*aa 

■ 

tit I - I 
ait 2 • I 

t40-ttt IDWCro) «HSHi:(ro) Ji + B» DSsiA'a : 

i( ait I : LDBtrn) H S H itni) b< ORegA'a : 

ORai • 0 

ORai A • RAUCnK "^"lA c|7|} 
?tOT ^^1* rl.r2ti.y»«< frA^- *7> 

rKM.S.rl 91 r2t 

♦ ♦ (fl.r2) 
rl • rl ♦ 1 

if ait I : aPIX rl.f2(x.yMH a(i|J4 «e*%* : 

DRec • ^(rt.r2) 
{4d ' SVAP «^»|AJ2J4 : 

DReg A. - SRsf 

ORb| tVI - SRat £ 
t4« COLOtJR PL0I9ct>|^ : 
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»»1lc# • SSei 

if Alt 1 : CtlOOE Plot 9 4 2.3 4^ : 

Mr KOT DBei - HOT SReg 

iSO-SSf ADD r0...rtS Dte| • SBtg * a 

if ilt 1 : M)C DRei - SRei * ■ * c 

ir alt 2 : m OftBi - SBec ta 

if *ltl*tU2 : AOC DR«c • SRe| » in * c 

$60-(6f SUB r0...rl5 DRec • SRec - a 

if «i& I : SBC DSei - SBtg - a - c 

ir Alt 2 : SOB DSsi - SRsk • to 

if altl*alt2 : CH? SSsf - a ( J<JI.. a|, xn( «. A^} 

i70 BEHGE r7 ^ r8a| ORijA : 

DRei.li • r7.1i 
O&ai.I - r8.lt 

i - bis OB h7 

V • bU OR be OS s 

c • bl3 OB bS OS V 

I • bI2 01 bi OB c 

S7l-S7f AHS rl...rl5 DRig - SBi| AND a 

if 4lt I : BIC DBai - SRsg AND NOT a 

if alt 2 : AKO OReg - SRsg AND la 

if altUait2 : BIC DReg - SRtg AND ROT tn 
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S80-i8f mi riJ...r(5 ORef - SSe| • Ro 1 * A 8 X8 •! Al 

if lit 1 : inioil Da«| • SHeg - En ( -t-^A 8x8«lmi 

if alt 2 : mat 08e| - SRej • «b i +4. 8 x8»la» 

if *ltl»«lt2 : mil DR«g - SReg • to {>M*A8x8-lm» 

^9** SBI SBet« t»tA«*( RAfl<HH«lAi 

J9i-t94 LIKI 1...4 rui -Sa 

rll - rl5 ♦ 

<9S : sex ms.ai >4«lm«< : 

Dle|.{hl5-b7] - SRfl|.tb7I 
DBei.l - SRei.l 

«6 ASa >it**!aa«fim : 

OReg - SReg ASR 1 

if alt 1 : DIV 2 2i ; 

DSeg * SReg ASR 1 

IDRsg • DReg • 0) 

J97 EC8 nUi* «i1 Aiaa : 

DRag - SReg SOR I 

S98-I9d JMP r8...rl3 M = J«i(rQ)a iih : 



if alt 1 



rl5 • rn ( ^-5*71) 
ROB 12) 

rl5 - ro ( ^ «*7)) 
SAim Ron t a a( i et . SReg 
UIB af#| ti»«|£ : 

ORsg tfMli - 0 
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ORef 41 of n - SReg 8» 4t 4 «t a 
$9f mU ^-^^Xtf^ : 

OSac • (5SBe|-r6) ' 

c • (SRej)-r« 

if alt 1 : mU U •f-A^'i : 

QRtf " (SEes'rei.bw 
16x16 >|a«1) 

r4 • ISE«t*r6).Jiw 

c • lSRBj)'r6I.IH5 
UO-Safan IBt rO. . .rlS.sbyu #-:t<lV<>t»l A* rnH A<| : 

if alt I : UlS r0...rlS. byte «c|A|aJia^«|s HSe«^A#-e4 

rn» M.^ : 

ni • RAM(byt« «ll (*He|oten 
if alt 2 : SHS d). . .rIS. byt« «c|^tAS4*|a •ts^^'l ro« 

71«J : 

RAB[byu «n • rn( •(S<»|eh 
IbO-ibf PROa r0...rl5 SRei - raHS - 

SRi| • ro 

ifb : BOVES OSe| " ro 

tcO aiB : 

DSsg.b - 0 

OEeg.! • Saag.l 

»cl-lcf 08 rl,..rl5 DRig • SReg OB Rn 

Q8eg « SRag XOR Ko 

OReg - SReg OR •? 
DReg • SR«g XOR 17 
Jdo-Jde UlC r0...rU m^n : 

ru ■ rn ♦ 1 
tra/tflTB/FROM* 

*<»f GETC E10M»m<A-^e( PLOTttef Ri d^oia* 

if all 2 : RAKB RAIHK < 3 a| ^| ^ b) - SReg 

if altl*8lt2 : ROM aOfli««|s^ ■« 5 «| ^ f( - SReg 

teo-$ee DEC r0...rU ra?^^ : 

ro • rn-l 

(TO/VITH/FROIIfr -SI All 
J«f GEn ROn>H»<a^^e* Dregi 4^Aa>4«»|a 

GET : 

DReg • 20B«H*^»f«ia. 

if ait I : GETBH HOBM i< i*e( Oreg A 

GET : 

DReg • RQfl»(x4 >*f«ln. 
DReg • (SReg 4 SFF] * [byte «81 
if alt 3 GETBt RQK <»• a A-^ a( Dreg a »»^ •! a §• 

GET : 

DBeg • m brff .byte, 
if altl-altZ : GETSS ROM »»( s( a Jf- b( DregA JF-A^olA 

GK : 

DReg - ROM buff .byte 
Jfa-Sffnnnn IVT ro...rl5. wori 4JmJ=*rn°* S^ii : 

ra ' Aj ^ A) H ; a ) 
if Jit ! : Lit rJ...rl5. vord tl s <^ *l is A et rnA'^ : 

if sit Z ■■ .-0...rl5. vora <HSa«^» rn-< 

lilSE LUX! Iil17E01!b HI4(a)E£^ E4(b)£0iUi l§^D010^^^2^ UByi ^^^^^f CH ^*Mlof}il UBLH 
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Oil^ 2iD. 

g a^goi ^ss sgo^:Hl ublh;i ?i6K)i. oi ^Q\mk\ xi^^m j\ex\d\ g^oi 91^ k\ 

^H} S ^Sg OHOHoflHIof^ £«Oil EAIo^XI a^2.^Q. 

Xil4(a)£01! EAIE! ALU{50);f ^^Ailol £A!£iO^ 2iD. 

I-||4(a)E£f JilGEOil EAIEI bFSI^^OI ALU{50)b XW±. YbH± ZW±2f 2^E!D. 

0^dl2S21 g§am±a(R0-RI5)fe alusi sseiqk 

ALU(50)fe leai^ D\iitiM^52)B olSofoi :?^i.^iL^g ^s«[q. 

ES} ALU(50)b "ALD" ^£ISIS(152)£^ "OR" ^ £1^1^(156) £J "XOR" ^£1^1^(158)1 5 i[ 

E«!. ALU(50)^ gBH AIH^:)|^sgs 52^0^ 2^:'I[IHE01I m9,\ 3HA|;^ dt^ideOe §oH 
S&tM^'Ai(164)0| o,^q|, mga^isoil MSB^l^tl^ AlH^siQ. 

ALU(50)fe gdH£l ami^mX^UI^. ^, LSB2f MSB^^ E[£i{162)e goH 

gEiM?iiAi(i62){Hi JCiiea:^! soil II2X^!£lo^xlb m\^mx\\:)\ 

XW±£[ YW±^ HI 6EWI EAIE! af£f^OI CM 51^(1 52. 1 54. 1 56. 1 58)011 2g£!D. 

J\^'tlD\{]52) ^1^(154.156.158)21 ^ AIH^^I^^^^ §y ^Jt^I^l^t^^E 6g.'^-ia^2i 

16bll^6 x|g£| 12iiAi(MUX)(164)01l 2^E!Q. 

□ 3gE! S^Oll SijII hH±{Z)^^ES S^SD. 

;^i,^^^;l(152)b XW±g^Ei 16bl^g ^^im^ 5i OI2I0II. Ym±^^2l E^ SgI^j^lUI2l §S1 B 
2! otUS ^EIM^'Ai(50)01l ^g^E! G^C-iOi ^ ^011 ;i5oK)1 >d^^iJ§[D. 
ALU(50)^ CPUMSHn^lS(166)S E^o\ll 91D. 

01 CPU M£HI1^I^{166)^ Jtii^EWMS^il!^. ^^tl^ ^ 3H£l^se ^^K\^ CPUM£HI25|^{ 166)LH 
Oil 91^ SHQiE ofU2l MdHIiaiXl±Ei^ sgAI^D. 

CPU1£HI118 SgG3iiit^(60). ^ Sg(M£HnM ^fi^iif^Kl 52)01! 2loH ^SE! ^2^011 C[^d^ Ai!i.'AI3l 
b Sg)01l 2Ioll Ss'^E! 3H£l£!OIIOIM^ii^. JC1l^2i01IOIMiii^. OlIOIM^lJ^ StHl^o oiquoisai 

GSSof^ ClSi! £1^(60)011 2loH Ailg^D. 
E«f I! CPUMEHDM8 tH^(z)^^o^ CPUM 211 3^ g{1 66)011 Z^^E LUgOll [L^dfAiE AilHEID. 

ISHHIE Di,'*} 52j01l ;HAiAI31^Gl A^e£! D. 

Xil7E. HI8(a)E ^ B8(b)E01l^ HI4(a)E01l EAIE ^ ^1^^1^(52.54. 56. 58)^^ G^ ^^A1iof}l! EAI£10^ 

01 Si^ll^^g^ x£^H2f YifSl PLOTggg ^ISoKJt COLORggOll 2loH SSE! ^^d^^^l 

It±£i(54)2! LHSOll XISE ^^EtS m ±3^ifH^^01l l^ii£[LK 

bK2f^^OI. NESb ^IfSS CI^MaiOt^a&lg A^§cfQ. 
S!?o^E^IO^^ ^m^E OiEai±GIOIBM EXf°J OiEai±C-llOIBS ^a^AI^D. 

NES^Jfe Ul^iai2JES ^gSD. 
EX\m^ E^ 16;H Eb 256;H21 ^gof^l ?l£^ 2bl^ E^ 4bl= E^ 8bl^iai°ie J^M ^ 

mX\m^2\ 2v bfOl^b ^X\2\ l^'^iyoi bl^MfllEie E§.'o\Jl 2iD. 
^mmS ^OilAi^^. ^^^?l dt^OiiAi of?l blM^ ^gElD- 
3di2 256^^E}SE01I CHoHAi^ iS^llE10^0^4^ 8RAM?IXt:'f ^IHoHl £iD. 

^'^M^ otE^IIO^^ E^ blM^t g^^ES iSiJl £!EEs G^l^ilOlii ^§ bmi^LH2l 

EE bIMl H&Tof^ ^^BOH^^±(206)1 Si^ot^ Oil^hUgl E^^ofH 2iCf. 

nailQ n I^BOH^^±a^(206)01l dlMSaiE]5^^El(208);f S^EIOl 2iD. 

^^BSIE Xb1±2f Yb^±^^6^ 15 xalXI±£^(202)2^ 15 YaiAl^^(204)2 aSE'Q. 

= ^AlOllOllAi^ S§aiJI±Ei(Rl)(R2);f X-II7E2I 15 XSI XI±EH(202)2f 15 Y^^IXI ^Ei(204)^ 2,^2v 

Oil aiIl!^G(202)(204)^ PLOTggOII 2loH XIS. ^^^1 ^^21 X^H2f YifEM ^iJ§^Q. 

15 X£1IXI±£^(202) 15 YdOI±E-i(204)^ H ^ Al H^£l ^(2 position barrel shifting 

circuit)(214)S 0iE£l!±e ^^A!3I^ J\^m ^J\t}J\{Ffi^) ^ ^D\Z^J\{HA)0\\ ^X\QiSl\\± 

xfSls. 2 2?li! aH^AIH^^ls{2i4)^ 150JEcll± Al±£i(21 6)2f CH E Ell ^yiII2:?l(2 18)011 S^EID. 
15 Xc^iXI±£-i(202)2l 3^H2! ilo^?! blMl^ 3 x8 □ ^ B i^'Ai (21 2)011 ^U^IH. 01 

□ §B12iJAi(212)b bleats 21^(210)011 S^EiD. 

,^l3(a)E'}i! EAIEI 15B0i2l2(200)^ III 0^ iii ^ °[ OfUB PLOT^' -^'(PLOT)g g 01 Lf 

REAO^^^(RPIX)gg0! CI^EBS^ge XIAlofb iJSl <^^s!D. 
15.vll0iiis(200)^ DlOll ;i^l 15£l^ lilOl^^sli ^^^«A1?JD. 

■^J\2l h\2\^^0\ 15AllOi5lg(200)^ ^'^'15 otE?llQl(52)LH01IAi Afg^ -VilO^^ljaie ^^^«Ai£JQ. 
HI8(a)E01l UE}\± bt21^^0l ^ ^HlOi al 2(200)b AND}1!0!^(201 )1 loH bl^EHS 
EllAl±£^(2l0)21 #^1 ^iiJ§^D. 

01 bllSlii.' cllII±B(210)2l 8bl^ E^:?l A^l^^g III 01 SI ^(200)^ B^'AfOllOl ±IJEi01 ^^BOll^ 
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^±il^(206)LHO| SSPf RAMOll %':H\ E!D. 

5!^HIOiilS(200)^ S^g ;HAIoPI ?I6H PLOT ggOil l&o^Qf. 

^Cfe E°im B\2id\^ K\M^ ^mm E^m ;haiai3i;i ?ioh EiE5!^gg{Rpix)oii g&i^o. 

£112. ££§^ ^^d^OH^a.>^.^g(206)01IAi ^IHof^ S2S §£UI( flush )oF^C-il Af§E!CL 

s^^•x■llo^^lS(200)b e§[ RAMeiiAil±;^ sjgc|ojg§ qblh^ ram&s JCiiai^ij^(RAM DONE)e ^tim 

bl^Sai£13tg£i(208)g i:'rAI5!^Cil AFSEiD. 

§3lXi!Oi^g(200)^ 0iEai±bllin;i(218)S^a PLEQiii^S <^^o^^C^l. 01 tl^^ 0\Sd\±W^X\J[ 

2i2ieg nam ^^afOHea'^^ig (206)21 lh^s p^Moii ^mm xiAimcfl. sj[H2i ^^afDUM 

^•±£1^(206)21 LHSOli GoH SiJOl ^l^£JOiOt$,^g XIAIs^D. 

S5J-iioiag(200)b E§[ SDfu s;^ d^oi^^f ii ;iscjoiotofbxii l§J[ilo^alg{2oo)o^|}^l ^^ai 

±3&i2E(SCB.MD)J[itOii^i^S ^^U«^D. 

S^HiOii!S(200)^ ^^dfOH^^±^^(206)2l LHSOt Xil 2biffl¥01IAi tHE^£jE^ X\h\o\^ HI7E ^' 
HI8(b)E2j gEIilOiiii^(DUMP)S ar^AmO. 

S!^J^IO^S1^(200)^ ^Pf^^o^ ^aiOj aiefflici alX|^£iAl^(CLRPND)2^ ^EOIM sis aiXI±Ei BOi 
^^(LDPND)g &^^«AI^ bl^Sllij aiJI±B(21O)01l Hlg*[D. 

¥:^5^og M^HI01ilg(200)b I-il8(b)E{}1IAi ^^£IOHM^'±Slg2l ^^2±1IIF BBB IDP\XE0\ 

D^CHS PLOTgge G^SoHl PLOT^iiSl M^X-iiOi^t^(200)Oil gJ^UI^lS. ^'^i^ ofE?il0i:?^ 
if£l b^HEJi atDb 52ioK)llAi. ^ESIS iiJ^(LDPN0)2l ^^0\ JHAIEIQ. 

01 LDPNDilf^^ □^Ell^Ai(212)^^El bl^SHS aill±a(2l0)^ QlOIBl ^iiA|5i:)l ?lo^01 bIMSI 
i! e^lXI±E1(210)Oi! Jii^EID. 

laiOi SlgiiJ^(CLRPND)b eySQllOIB^f RAMOil ;i^£]2iee JiAlof^ RAME[^ii's(RAM OONElQil 
ISofOI ^^^"EID. 

s^j['iioi^^{2oo);t ^ti§i ti^i\. o\Ei\\±ti^ gioib ti^9}, am ^^imti^ii. 

EO\§Ji^0\\k\ m^li\0\tl^2\9Ji UBLH^ BOISE:?^ J[il8(c)E0ii EAIEJOi 

Q\^Dn\^ mh\^21 0\SI\\±^. B\0\3^ 101 BII ?loH EAIEl 0^ 2iD. 

M^ofE^IOi(152)^ DEHf^^OI ^^^^^Q. 

M^o^E^lO^(152);f A^§gol o^ye M^nlo^5l^(2oo);^ ^So^s JCii4(a)E2i ^^bsi 11 ±£-1(54)21 ine 

01 8x8^^BQHM^:^i^^(206)2l ^E E!D. 

^^BOH^^±(200)b S(raw)e B?lgot01 ^(column)B?lg E!D. 

^^BaiX!±a(54)2l LH§^ COLOR Oil 2loH ^cSiii^D. 

□e PLOTSge 01 ^^B£Mi±£-i(54)M mm ^^bgioibm ^^bqhm^± iiss seai^d. 

^^B£iiZl^l:B21 bl^;^ SEl i,^:±£i ^^BQH ^ ±al ^(206)^21 ^^'?!Jctl M% Xl\\l\±Ei{202)i}\m 
^^£1 3;H21 LSBWI 2!ofl IgSD- 

□ BAi M^iiil 0iE£^l±2l 33H2I LSB^ ^^BOH ^ii ^{206)011 Ai i^^iJl diM2l Hg ^go^Q. 
bl^a!SEMI±a(210)^ ±E&gXF2l ¥^§21 Oih: ^Sbl^^f i^^EIIQ 2i^XIM ^t^ofeOl Mg^ 

bl^Sii!aiXI±Ei(210)^ blElOl ±3^2! ^s^^^Oll BOIMiiH Silg X!Aiof:i i6]H2i dilXl^Ei 

blESlS aiXi±£i(210)^ LDPND^iiSOil l^ofOI SEE12. M^J-ilOi ;i(21 0)011 2loH CLRPND^i!^ 
m 2loH IBOiEID. 

2!^ Bg l^ggOl g^OilAi ±E&°SM iS^lfo^:?l ?!oH ^^£JE5 ^O^iJ bl^OII LHa! §^^01 8x8^^ 
BOH^^±£lg(206)g ^SEl ^^Oi! mE ^J\^21 ^^BGI0!B2^ E!^E!D. 

E ti!^^ 15 XdilIl±EH(202)(}jl Xi^^E! i50^E^]l±2! LSBS 16H bl^SiiJ ^1 X! ±£i(21 0)^ AilH 
E!B. 

m^dt^^ (202) 2\ 3 x8 □ ^ B M^^' Ai(21 2)1 SoH bl^S]g£JiXi±£is agsirf. 

i^^i ^^^Oi 8^*'^01^^ ^^QIX^ £122 E^ □ ^^01 Bl ^^?IXIS x^XiotH £122 ^^BOfi 

^^±21^(206)011 ;i^E10^ii GIOIB^ RAM(6 Ee 8)^«Ei E^^EiO^OtE! £}B. 
2* ^^BOHH^±i|S(206)^ AHSS ^^BDIIOIBI Xf^SQI ^tim ^ x2D. 

^^BQHH^'±II^(206)2f 2dXH U\ES RAMOll ^l^ofB^ Be2l l^ggOl ^^^U H [[H );iXI ^^^i^c-j 5fE 
^10^. 01I1m2 ^^BQHM^±it^(206)LH01l diiliED. 

i^B0H^^±2l^(2O6)2t li\Q\E\J\ RAM(6)E^ RAM{8)01I J^^^. X.Y BEl RAMO^Edll±s ^s^Ai?l 
J\ ?t£l 0^Ecll±3?^ ;i|M0t ^B^IIOIM. 011112 Ail7E2l ^J\t}J\ ^ ^J\tlJ\m AlSolOt i^oH^D. 

□ '^IitQ^Edl!±^lil^^ ^sl' ^ OilA!5^ = c,}j] [r[^ lyoH^B. 
n?iel 4.16 Eb 256^^BEE;^ AfgBbLiOll CEfB af^}ll EiB. 
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mm NESS A^gof01 SSia^LOlOllb ^ S(colunnn)01l gJ^S sl^Sfb 5101 b^^^o^D. 

Oil) (12851^ ofOI±:3£!{high screen)) 

0 16 32 

1 17 33 

2 18 24 

IS 31 47 

bi^oHAmiZEb 0112ai2f DMA SgAIEiOII 21oH Ht^^e <^n^ NESOi! SloHAi^ I-il^'g i>XI 

a^feCii. n 01^. ^ ^ffl NEsoil oioHAi^ m^^e s^^ oi^^ NEs:?^ m^^m ^ Ex^:'f 

256 gJfWl «[SaXt 3^;i ttHEOID. 

OlieiS Qfdl2SS 128 a! 160 of0l±3&^^(}il gXH^l^^ ^ 2iCK 
ilLH ±B^^S 32^JK m 256^^0I(:K 

Qgol ^^ndi^e M^gof^ §5101 ^^^oii ;^^^bi^gse AfSo^d ois}ii xilo^a^;fe oii 

aXi. X ^ROJi ^o\^ 3blEg OlSofOl £E bieM^jioion u\o\Bm :)\\tl§lD. 

0 ZIOOOOQOQ 

1 ZOIOOOOOO 

7 ZOOOOOOOl 

DlOil ^^gOfeHOIt EXfS E^6\D\ 9-\o\0\ o\^\ 3^21 ED^^ y 5fEl A^SotOI OfdH2l SH^I! 

§ :^lldl^o^:^. oioiai ^im K\o\^m ^mu. 

4 16 
IS 32 
256 64 

□eOi! oHl 3;H2! Xil>IE! X ^RB OlSofOl mx\^^ 2E^l!g :J|I;1^£^q. 

16 20 

4 2SS tt^ ol 3 320 a^ <»i a 

16 5l2af<>lS 640 

256 1024 aMl a 1280 af <»l S 

y BE1\ of?! 33Hbl^^ EXfOfSHOli bfOI^E^^g Xil^alQ. 

sflH^I bl^o^oji E21Bm 518 ^^2.1 xillb!^ IdliEil ^^oflQ bmi^2l 

QM£! bl^M£l!2i8 xf^tg IbfOt^OIIQ H 01* QfX1^^2^^£l l5bmi^0ID. 

2^ blHld^l£i°! bl^b ^^01 S^ofe ^^df£l!Ai±£i(54)01l XiS^ilOi ^^Ef^l <^0i! CHeof^ bl^2l 
01IIil3E{EXAMPLE CODE) 

: s }1lgJ^gOilAi AfgS 658163E-i^ 4b!^lci!2i^^0it l^ij. 
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: m\±B A. X Yb 16tiie. 
li^ajaSCSet Coulour) 

: l^df CHl(double)§ ^B. 
Ida colour 
ast a 
tax 

: dl^Maioi oil} 1011 ^^EfDf^B ^S. 
Ida maskl tab. X 
sta maskl 
: b!^M£il°l 22f 3011 ^^£^0F±3 
Ida maskl tab, X 
sta mask2 
rts 
3^ 

; ^ ifHg tin;ui91 Y aiII±B2t X aiXI±Ei^ Oie. 
Ida plotxl 
asl a 

tay : Y X i[H * 2 

Ida plotyl 
asl a 

tay : X ^ y 512 * 2 

: ^^gO^£H2l 2H^e 21. 
Ida pyoftab.x 

clc 
do 

adc drawmap 
tax 

; X ^ tllMgSbllOI±g^Ei £lofe ?-JE2l 
: Y^ 5!^oi X ilS * 2 
; ai^Mai^J 0]lf 11 



Ida.l 


batemapbase.x : ?-IEM 2^ 


and 


pbittabn.y : 0IS2I 3,'^^^^^a^±B ^1^ 


sta 


pmask 


and 


pbtttab.y : si^o^^B 


ora 


pmask : DM Mm 


sta.1 


bitmapbase, x : bll^Eyoll 


; dlMieii 


2J 22} 3g 


ida.i 


bitmapbase + 16,x 


and 


pbittabn.y 


sta 


pmask 


Ida 


mask2 


and 


pbittab.y 


ora 


pmask 


sta.l 


bitmapbase + 16.x 



rts 

: ^^blM0^±B^^2l 256?4E£ilOIM 
Dbittab 

rept32 : num.col 

dw $8080. $4040. $2020. %1010. $0808. $0404. $0202. $0101 
endr 
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: ^Sm EilOlg 

pbittabn 

rept 32 : num.col 

dw $7f7f. -$4040. -$2020. -$1010. -$808. -$404. -$202. -$101 
endr 

: bi^iaiSi 0 §y 0 LHXi 15)011 CH§[ l^dm^±3 

mask 1 tab 

dw $0000. $00ff. $ffOO. $ffff, $0000. $00ff. $ffOO. $ffff 
dw $0000. $00ff. $ffOO. $ffff. $0000. $O0ff. $ffOO. $ffff 
: dl^§£i|oi 2 ^ 3(^'Z\ 0 LHXI 15)011 CH§1 ^^^Df±3 
nnask2tab 

dw $0000. $0000. $0000. $0000. $00ff. $00ff. $00ff. $00tf 
dw $ffOO, $ffOO. JffOO. $ffOO. $ffff. $ffff. $ffff. $ffff 
coLsize equ Nember_char_rows * 8 * Number_biLplanes 

: EXfl^g mQ\m2\ ^HAIOil 25^ 

p SCO f tab 

temp - Q 

rept 32 ; ^^^'Sal ^ 

dw teap, teop. teap. tenp, tsnp, tenp. temp. temp, 
temp - temp ♦ col_size 
endr 

: ^^^^0^^i^o! 2H^J! 
pyoftab 

tenp - 0 

rept 16 ; *^s.(raw)iM ^ 

dv temp 

dw tempos 

dw teop+4 

dw teiDp+6 

dw tempos 

dw temp* 10 

dw temp-^lS 

dw temp* I 4 
temp - teiap+32 

endr 

H17E1 DAI 4^55^2. isgn Si^oi o^x\m ^^d\D\ 9\§1 ±B^^'9.\ X ^R9} Y ^RJ\ 1§ X mi\± 
Ei(202)£} 1^ Y am±Ei(204)g gEE!D.(Oll eJI X!±£iM ^(76) LH 21 R1d]IXi±£i2f 

R2aiXi±£H0ID). 

X ^]|Il±£i(202)^ MSiiO^Eai±°l iio^?l 3:ifi2l blM^ dl^iai°itimi^LH2l Oi££l bl 

USE! X Y £t5S 5io);^g ^goiQ, 

i^:lUI{RO)o| LHg8 15 XSl XI ±a(202)O! ilof?! bl^lOII ^joH tl^^ ^^^fOHM^ ±tlS(206}2! 
Oil SEEID. 

Xd^lXi±£-^{202):f 0012 i!o^?lbl^b ^gofe 8bl= ^^2^9,^ l^tl^D. 

15 XEIIXl±£-i(202):f 0°' ^^EKOilAi 3 x 8CI^ £1 Ai(21 2)^ iio^?^ bl^l AilHofOI bl^SiS 
cJ|Al±a(210)Oil ^dl "T'l^gAmQ. 

RAMA^i0i;!(88)^ bIMSllS &I X!±a(21 0)LH 2! CHlof^ bl^^f 2§0t 2^£IJI S^^O:] XIAIo^:i [[HEOil 
dlH5i!ilE1IXI±a(2l0)M 0lgoK)1 ^Xl ROMES^Ei ii2;f SI^ §1 XIAIo^XI ^^^D. 

blEES EilXi±£-i{210)^ AH^^ GIOIBl ^6n\E. Si^^GiiE RAMoa^Pj n aH^^ QtOIB^f £b1£m! 

01 ^iyoi:! ?!of01. HI7E2I biemig^]|X|±Ei(210)2l cfOH^^±2l^(206)Oil aII^S 

□ . 

y|Sffliijcj|Xt±£-i(2lO)2! LH§0l 001 £12 ^^21 ±a^O\El\\±:^\ ^ItlBOi m^QiE.l\\± 
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d]IIl±£i(216)g SEEim. nam Ol d^Ol^moi a^^?|xI(O^E^^I±)^ Ul^Silg &IJ!±Ei(210)LHOil 
3ZiU bieeig aiXI±Ei(210)21 UiSOl 001 O^Lt£}^ BUSYMeHD:?F ki\^ E!D. 

AH^OI OiEai±:^ §SCHEai± EIIXI±EH(2t6)£l liiSilf l^mOS □ AHSS ^^'d|e ^i^i CHE 

tji^gig aiji±aLKOii ^§£i:q busy senn^f du^i^EiQ. 

AHSS O^E^^I±:^^ SI?O^Eal± aiXI±£ioi LHSIU D^ds □§ c^;j|;^ ^SHEiD : 

2B:*1L RAMLH2I 0iEai±(PLOT_AODR + Scr.)tfilOI±g^Ei gjAI QllOIBWffl (PLOT BUFF)g d^Oi^M 

3B;1I. dieig £]IXI±a(210)Oil EIoH Q\±EiE GIOIBdiE^ LH£I til^ M^%'imX\±Bm\0\2} IS 

01 §i,'o^^ sB^ig ^^D\E}. 

4&:*iL M5^'dfaixi±a oiaioi2i is og diMeis e«i±£-ioii qish sioii oi^e! plot.bufflhoi di 

aiOIBtHfflS RAMO! O^E^^I±(PLOT.ADDR)01I QUI J\mo\l\. 

5B^i. (PLOT-A00R+i)of. sa^^^df^i ji±£i o^^^lO|0| s loii e^^g 4^Sof£f. 

8 Efe 256 ^^2i2E0!2. (PLOT-ADDR + 16)2[. S^^^£faill±a OiaiO|oi S 2011 §^^1 

§^ X l\\l\±B{202)2} LHSm Y aiXI±£i(204)O! LH§^ JCi!7E21 §y Sf^J^l^lalgS XHai 

£!□. 

^:)^>l^;l(RA) ^U^£l^:l(HA)£l ^^HK J[-li7E0il □0IO]Z1^2S £AlofS 

D. 

a^E^^I±?1lil^S DlHf ^^Ol IBoH^D. 

01Eai± = scr.base + 2 * y[0...2] + (y[3...7] + x(3...7] * 16 * ((x[3...7] * 4) & & scr.ht) 
B. *^ ^XUmi5(char.size.) 
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px9 px8 px7 px6 pxS px4 px3 px2 pxi pxO 

^Mi. sn2.\ 4:m ^D\L^j\m h\^d\o^ iodi^2i ^lu px[o...8]m ^^cf. 

01 ^Hf^ ^m^21 lUfM tl^E ±3^SE01l iWel EI\k}Q\^ 2^^^^ X-ll0i£j^ 12 x3 ^ElM^'AiOii X-il 

yO! SD o^?!dl^ y[0...2]£f 5i.^EI 0151^ 16blE ^3^01Ed^l±l g^^§[Q- 

015!S ±B^0! 1Kg:fll^^01l ^01^ Si^llof^ ±B2Jti^lOI±2^^ ^3^' [9...22](}1l □oHXi^GI 01^ 0\BZ\\ 
±:^\L^m ^^o\D\ ?!S01D. 

□ aiULfAi. 01 CHE£II±^ 4.16 256^^dfoH^^E;f ii^Ej2i^:K)ll [[f£f 1.2. E^ 4£f O^ESI^ SS 

AIH^£l^(214)oi ^s^s RAM01Ec1!±l :i^of^ ^WlM ote 

1501Eai±£ilII:^:a(216)(}1l j[-llgE!Q. 

01 0^Edil±^ S^SgOl ^Oil 1^ XdMI±B(R1)£F Y l\\l\±B{R2)2\ LH§Ot ^ofE^ WiH 

OiE£lt±dlIIi;t{218)^ AIH^il^(214)0| t =3 (M^of E?H W Oil £!oH M^E)21 AHSE QiEdil:^2L m^0\ 
Edit±^^IJI±£-i (2 16)011 li^'^ 01IS2I 0^E£^I±1 dUUslD. 

0iE^]i±:f d^s ahse 0iE£ii±;^ ramoii j\^bo\o\ sid, 

niiL\ WEai±tilIii:i(218)^ OiEai±cJ|XI±E-i(216)0it xi^^Oi M^OiEl\\±(0\\^2\ OiEtW 
±)D\ AI^Hils(2l4)£l as^(AH^^ O^Ed^l±)IU l^HtCH ;i(20O)0il lilE^ mO\tl^ PLEQl ^ 

^'msl ^^afQH^^'±alS(206)2 DAI §^^o\^ 01 ^^dfOH ±il^(206)^ ^^g^' E^EiD. 
aiHid^l°i?f2c^(208)^ ^^dfOH^s'±^!^{206)01l 3^301 Oi!^ ^^0\0\0\ 6\^X\m ggo^D. 
ti!Hlci^£i3^E£1(208)^ RAMIJIOi:i(88)01l ^UEJlO\ RAM^^^Ol i^^i [[h til^Mai£i3f8a{208)2! LH 
§1 g;UI?!^ i^Sl ^^^AI!JD. 

^^cfQH^^'^°iS(206)^ HI8(b)Eaii EAt^ ^^32^2! O^aiOll EifoHI £iD. 

^^cfQH^^'± a! ^(206)21 ofU2I 0H = ^'± ^^'2±0il^ 64;H2I Zlisl 9.±J\ £JD. 
i^ggOl CtSElllOl ^^£f2illl±a(54)0| ^i\B0\E}iCOU:\ ^a1{22O)01I ^EH ^ ^!E^ 
,Ml0^;i(200)^ SilHIOiii!s(LDPtX)l £Hxl(220)01l Xilg^^Cf. 
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01 a^ggcH aioiB^f ±B&^^oii m^m as;^ 9jimm ublh^ 51010. 

SB DmPtl^:)\ en ^Ci (220) Oil Hi^£10^ m\BD\ il^(226)£^ 2HJ^l(228)0il HlgE! 

DUMPtl^D\ }li 01^^1^(226) CHI JCilg£l2 01 }110ie2ig^ □ QIOIBE EHJtt (228)011 MEslQ. 

SAIdl. }il0!e(224);^ AfggXiaOi £11 ^^1(228)21 UIE!2 SS39S^£121 UlE^^E;^ 2011 GIOIQ 

aiOIB^Sg ^oH RAM2^^£i C■^IOIB;^ Eh^Hmi. EOi^L'^(BPR)fe I-llSgJS^g }1!OIM(222)OII X]\ 

Sofffl LORAMdJ^^ X-ll^&^EHOII 2^}il 1 510ID. 

01 5>!o^0IIAi. RAM 0^^ BXfOII EE^ CilOIBE.'^^ }1I0I^SI^(226)S SoH £HJ^!(228)^ 2i^E!D. 
eH^I(228)LH2] QIOIBb Hl/EEI RAMJ[^I0^;l(88)S SoH RAMQilOIB bH±&^Oii ^ 2iD. 

□ e Ild-i§[ ^^Q±^ 5|^aiOIBS <^E-i NESEIfS^m ^s^^0l 91^ gXfOilOlBS S^^AI^ 4: 2iE^ 
5S,^£i0^i!D. 

HI9E01I ^^AIIoMI £A|£! RAMX^I0^;l(88)^ RAMI 5ma1I±o^^ E^^o^01 0^tiD[l\ IWO] 

3^MBII RAMg NES. ^ DldlESLH^I l^o^E^IO^£f. DfdIES H^Ilg2g^ao| GIOIB 

ffll^IAlOIOil g^EJOiOt §1D. 

RAMIil0i:i(88)fe 0\SI]\±J\ ^^§1 AiZlOII RAMO^EE]|±W±01I HI5B^ 5il S5,^of^Cii ESOl 

AlZfOll RAM^"Ai!±>liSe i.^^AI3l^ S^,^^ JC^I10EO| gXH^dl ilSOlO)^ ^^^nog x^iq^^q. 

RAMJCilOi;i(88)^ RAM DGitOIBW^M §oH RAMC-ilOIBEl 2! gji^lf tH± AfOll WBM^'±o^^ ^£1 
S^Ai(304)S 5^^o^:I 2iD. 

SgW± E^ RAM[ilOIBbH±^ Sg □3Qi(60)2l ^^^il'^OII l&^ofOI id^EIW. ^^§1 RAM^^OI 1^ 

RAMJCil01P!(88)^ S§ □3CH(60)^^B ^iitS ^U^2! HtWotOilAi XtH± E^ 16bi= Y^i^ 

^^B ^tlE DIIOIBM RAM01I B0I^AI9I^Qii AtgEi^ 16til^ GI0lBfllXI±BM EifofH 2iD. 
[ilOIBa!XI±a01l SEEI GIOIB^ o^?)dfOI^£F bfOl^s Lf¥10iI1 ^ Ei M^' Ai(302). ^ gg 

□ 3CH(60)^^£H ^tlE tl^OW (I^df of?! dfOt^ E^ ^^^lUmi^l ^^AI5lb ^EIS^AiM §oH RAM2! 
QilOIBEIOll Jli^EiD. 

E§.^ RAMX-ll0i;!(88)^ 20tll^ 0^EE^I±§B1^ Ai(308)e ^mo\ll 

01 g£iM^'Ai(308)^ eiH£l^(310)^¥Ei ^tlB imtl^, m glH ^1^(31 0) Oil Ai ^^^S 
3E£l^(CACK)iii^£f aiOIB£i^(DACK)iii^2f M^£i^(PACK}i:iJS^^B ^EE J-ilQiili^Oil e&mOl 
OiEEll±^s^^ i^j^a^D. 

gBM^*Ai(308)^ NESOi Eai±tH±(HA)^^B QiE£1l±^ij^S ^iJofOl DfBE "£Li" ^^EH bl^ 
J\ 02^ Ail^l[[HDfD OllSBBOIiJ ili^^^feS:i(31 2)S goH O^E^I^^ii^M RAMQiEyi±cH±i}li All 

#j;HilM(310)^ ^li£(RAM)M SoH OfdIES RAMEU^2I ^^EHM SiEffl. C^eO^ RAMB^SI 

^ Xita^;lf^(RFSH)E ^^lJ§^□. 

Oil RAMiiJ^2f RFSHiliab H110E2I "eXI" tl^m 2imO\ LH^I ?lof(J1 OR}iiGI^01l i,^J}lt EE^D. 
E£} 0^E^^I±^Bl^Ai(308)^ 16blE ^Ql^'Ai aiIl±B(306)2^a O^E^^I:^gJ^e ^^^o^rK^g 
E). 

^Ql^Ai aiXI±a(306)^ CI^C-KSOjoi >^iiiii!SOil HfB Ybi±2l LH^IU Sgb^±2l LUgg 0^!r 6\ 

urn ^tis.^D. 

^§1 OiE:l\\± ^Bl^Ai(308)^ EQ^OW EA!E! btSf^^OI 0\SI\\± 2^^21 QIO! B?^3aiXI±B(314)2i m 
Esi[^5fEB(PC)2l LHgl ^^^iJalQK 

±3^?S3aiXI±B{316)2i ^^8 ^£11^' Ai (308) Oil ^i^l 1^0iEdll± gj^2! MSB2K Iil7E2! 1^ 

£isa^£-i ojiig MSBi °!§Q^L}^^Gl A^g^□. 

mm ^GI0IBb^±{HD)2l DllOIB^f Ell II :^Ei(31 6)2^ GIOIB ^^3^1 Xi±E-l (3 14)011 iii-^Bffi. 

ZBIQ ^ CPUD\ Oil ^ aiII:^B(316)(314)l E 211 ^* D . 

HI9EQ1! EAI^i bf2f%^OI Oil ^ II±Ei(31 4)(3l 6)b RAMlQi ^1(88) X\X\\ LHOll «1EAI U\^S^ 5!0I Of 
U01. BXI 3121 UeiOl RAMXil0i:i(88)QII lilsS^ 5101Cf. 

GI0IB?5E=J|XI±a(314)^ ROMj[il(}i;i(104)Li'}ll U-^i^EIDI. i^E £^1 Al :^£i(31 5)^ 

i^ofE?ilO^(52)UO^I LH5,^E!D. 
O1Ecli±^BM^AH(3O8)01l 2^^m t}^^ QlHf ^^01 ci^^ El Q(-^i9E). 
^co!AiAi^(CACK):Jf 3E°J3 iJ H^H^rf g£-l(PC}Ej ^01 ^ijiilSCf. 

GiOIBB^'^l^(DACK):f m'^^^. GIOIB^Eif ^'M ^Bl^Ai ?\\I\±ti ^^01 ^^^D. 
m^?l^timPACK)j\ ^'^3^ m^O\^l\\±J\ -r:^E:Cf. 

ilgsog CACKii!^ E^ DACKtUs E^ PACKds'f ^AH6f -i a^^DS ^C^fg. NES(S NESjlCH 
EEII±£>'^(HA)01 iii^ElQ. 

^Bi^Ai(308)2l 20ai^ 0^EEil±^^8 01 OlEElt^'UaM AiZiOll RAM(6)(3)01I EEo\^ C-ilEB 
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01I2£IBOIS ^^a^^«:i(312)fe IiaiOI3^ga21 CI^EofOt. RAM CHE&I^W±(RAM A)^ BoW 

JCill£oi RAM(6)(8)g 01E2ll^oUI tl^B i,^^AI^Q. 

E*K Oliedl eOlS tl^^^D\{3)2)^ JCillSOil £A|£! a^2f^^OI SOiEai±±^^H(RAS)iJ^. ^^i^O^E 
ai± ±MS^(CAS)iiJ^ 9k' dmieotoiioie(WE)6i^S SS^Sf^ RAM(6)(8)5liAil±g XJIOlii!^! S.^^AI^ 
D. 

ffllSdl BOIS iJS&^;i(312)fe RAMMfOllO! £|S£12iee EK\6\J\ ?lof01 glH ^^(31 0)0il HIE 
anaCHIIb OONE^ii^S ^^k\tlD. 

E*[ 01I2B BOia tl^^^D\(3]2). ^ RAMJ[^IO^;l(88)^J0^l 2^fe aiOIBSH^KEAl 21^)m £1^ RAMEg 

^EH a^ElOiEb aiOIBS SH^IAI^IE^ QIGIB EH jlil!S(OATLAT)§ i^^"AI?JQ. 

HBZUAi H RAME^^B 2^£iOiS GIOIB^ 0^^!2Si!^. RAMC-il 0!Bbi±(RAMEJN) (Hi 

E»B. 

ffllEB BOIgJ tl^^^:)\{3^2)9,\ RAM A01Eai± ^iJ^^S^E }1lg|3^^£m Oih i^Eli^ RAMQil Jitg 
E!D. 

DOlLi^^ RAMOl }1!gJ9fMe.lIiOilAi A[§3S imtls. LES.RAS ^ WE^f ^^^E!D- 

±B^ RAMtl^ E^ DOIU^ RAMiJSb ^''s§l ^i^li^Dim AllUof^ Q^BES^ ^5011 CEfB 

Jtil9(a)E0il^ ffllSB BOlii iJS^^^"!?! (3 12)011 aioH &^^E! B0li.'>^^£i.D^ OUAI^IE^ E 

AlBOi 91D. 

01 HI9(a)E0il WIAI^Eg ED\§1 0\SE±^11} Li\0\E}^S BXI 0\\mmD\ ?!i.^OID. 
RAM DONE^^^^ I^I8(c)E(}ii EAI£JO^ £iD. 

RAM01Eai^^j£l Al^^Oil ^^^Hi^l^ E^E gIH^B2lS{31O)0it 2loH ^^^^o^ x^lO^E!D. 

JtiMOEOII EAIS b^£^^^0i. eiHbBil^OlO)^ ffllSB ^Ail±gjs^0ll ^^g^t^S. ^ ?HAI 

B?-ll±^(CACHERQ){iJ^. CilOl BB^I±^(OATRQ)iJ^ i! #^B?-ll±^(PLTRQ)iii =i>tl'^^D. 

Oie 2^2|0| o,giAt^-s EHJ^!(325.327.329)0il ^^^^ ^'AI^IE^ Hi,^ElQ. 

E!^ RAM E^ ROMW! :'l^a01 91^ Q^^lEgg§ ^l,«AI3II2It i.^[[H^. 3HAI RAMOil J\^E\Oi 

§ ^^oHIJf o\^J\\ 0\L\^ RAM E^ ROMOil J\^^0\ 91^ §§§ elD^ Af^e ^^EJof^! ?t 

*1 3fiAI Bf-ll±^ i:iJ^(CACHERQ)(Xil10Ei^5)l ^^oHIUAi 2 OFBE gg^tOt ^i^SD. 

□ BAi 0! 3HAIBf^l±^ii!^(CACHERQ)^ ggOl CACHE RAM(94)0ilAi ^^114^ g^eg. ^ CACHE 

RAM(94)0it ;|Q1£10^ 91^ SgOl ^1^1 <^ Sl^g UBlilD- 

OIOiBB?l!±^^iJ^(DATARQ)^ RAM5iiAil±M E^of^ gg(Oi!MlE. ^E HfOl^gg. ^E^Egg) 

gIH^BS^(310)^ M^gge □3iio^ES^ M^IilO^;l(200)(HI otoH l^B^JI:^^ 
iii^(PLTRQ)l ^tl§lD. 

gIH^Bilg(310)^ BIl QfBESOl e^^e^[0^£^ U\Z\9. EU blM^^ Ail^ltlHOII BOiiOIMl ^Olffl. 01 
m a!I!±BgXI(SUSPEND)SEUI^:'t "0" ^^EH:^ £I0^ eXH^B£|2(310)0! BOilOlM B2iee 
^Q. 

3;H2I eHXil(325.327,329)E 9HAiB?-ll±^Aig. ai01BB?-ll±MtliS ^ m^^m^^tl^M ^tl, J\^2l 
^011 CRQiii^. DRQ^iJS ^ PRQ^USM AI^D. 

}il0l^(331.333.335)^ Oil tls.m blS^S^^E^^B ^t}d\CA OIM ^^01! ^§ 

^. 3HAI B?ll±^iiJs01l ^i:d^?i:'K CilOlBB^I^^iii^Oll ^2^1 im ^ij^^UK 
soil ilH ^^^^ ^§E!D. 

5HAIB?-!I^M^1!^^ 01 timD\ 5HA1 RAM^I ggg ^^ofE^ofH UBIQ RAME^sB ggg °."A1!±o^^ 
5!0i ^E^^g UBLH;1 [Oi^OII £11121 S E^g^^^D. 

}ii0l^ilg(333)(335)fe ED l\m±Etl^J\ 0101 HHXil Ail g A I Cf 3 CH 

Bf^l±^ilJS^ £HXI(339)(341)1 AiiiiAi^m s§^Q^ Af^'g E^^^of^GI A^§E!D. 

AI^SOI 2iXH gXlEE&^EHOil 91l\ S^E2 IXIEEiiJsPf }110I = {331 .333.335)011 ^^ElB^ 
dilXil(337. 339. 341)8 Ailgi ^ £iD. 

eXIEEiU^^ QIBEilOl RAMe Xf^^OI 5»Ai^±o^:Q SilOH X-isB&l^ ^^EHOil 2i:i! E!D. 

21'^ £HXl(337.339,341)g OIQI ^B "1" C^. AfOllOl OIDI XiBlOll £^e)^^EHOil EillLHOil 1X1 

EE^f ^B T* ^ AIIEBS OtM dH Xl{337.339.341 )^ Ali^l ^ giQ. 

}li0!^{331.333.335)^ RAMI °iiAil±of^ ^t^±^\m ^§2lQ. 

CilOiEiai^' £HXi(339)^ 3HA1 B?1!±^dHXl{337);f Ail^B2 MIhBXI 3^2'31. 1^°!^ dHXl(341)E ?HAI 
Bf^l^H^III E^ aiOIBB?J|±^dHXi;F Aiiecj ^ aiI^BXI a^eD. 

3HAi2J^lis(CACK)^ E.4Xl{337):?^ 5H Al £ z:ai ^qh o|^r| Ail^LlX^QfX^ ZBH H -L^XUI 3HAI(94)(Eb 
RAM):?f A[§;is§l Hi10E2I ^B^^oii o|5h ^§6fXmtXt ^^^E!D. 

GIGIBB^^iJS(DACK) ^' l^Br-li±H 2j ^ a(PACK)^ E10E2I ^BiI^:^ RAMOl gB ^^ofXI ?^ 
ii ^SolS [ilOIBB?^l±:^^lt^2^ 1^ B^^I± = >U^1 21^o\j\ ?tol01 ^--^^D. 
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2H;tl(337. 339.341)01 bl«!5iS23S :HI 01^^^(343)011 SgEJ2. 01 ^IIOIM 2lS(343)^ RAM^MI±§ B 
OlSiJSS S^^«AI3I^ IiaiOI9hSa(345)S NOR:H!OI^(344)S goH Z\ki\^K\t}D. 

A^§a^ 9fsagfs oi gotwiAi d\ex\^ g ^^3ioiD. 

NOR}il01^(344) St' 211^1(337. 339. 34l)fe BOISiJ^^^^" ;i(31 2)0il 2loH DOHEtl^m ^tle^D, 

OONE^Sb RAMMfOllOl S^g£12ilS XIAlof^ tl^Q\D. 

;tia i£to<Ai3ife ssioi ;haie!q. 

E§.K DONEiliS^ RAM^"Ail±:?F Sfgaongg xiAI2[ ^snog 3H Al JCiiai:)|(68) M5H10^ :i(52)£f 

S g^goi E ^AlOllOilAI Q^diogs Olll^AI±gie AfgofQ. 

CEfBAi. 0^dI2SMSA^IAib RAMI^iOi ;i ilS:?^ A^g^^ l^g A^gil^ iJ2;^ SiD. 

OlIS^E RAMX^I0^;l(88)^ NESS^a ^^E! 21MH2^^^iL!5g ^§£1^01 ^^oH OfdlSSH^AilAi 

b :?f^^m4^ g^iij^g ^s^Q. 

□ £fAi 0^dl2S5SA^IAib g^^ot^Dll 21MHz2l diiOIMOll Em^ll S^^QL 

01 ^Al01IOilAi2l 0^£I2S8 XH§;i 0lg#^ BlEilHIOl^' ?|s^ X-HIIEOI Sliu bl§:)l4,^ 

EHQiilllilOi^IgS A^§§^Cf. 

iiin£2i sisfe 01 ss;f E cf^ ss^aioiEoiiAi §siofe o^lEdlX^lo^ d\ dm Afgsf 

01 ^liiEID^ 52j01IAi a^£l2SHgA^IAi£^ £]EiiIilOI± o^^[■ll Afg^ID. 

□ i^EDi^^^ CK£[ i;iE! DiNe A^§o^01 DiNOi CKSD ^^ji o^^m ub\j\^ ti 

g^^Ai^D. 

E\2^0\\ mm^ U\2\^'Q\, JilllEO! ilM^ lUS DINWI g&ofOI ^^£H 01 0. 1 1 0. 1 00. 1 01 . 1 H lidill Q 
Al SPI^^EHEi 0102^ MOf^fe ^^EH2i0l§ 

ninE£i iH§:iii!gb ROMJ[^lQ^:?l(104)2^ RAMXiioi:i(88)£f ^^01 oimmm ti^m ^tiid\^ 2iE\mo\± 

asoit OI§E!D. 

XiMlEOI XHe:»iag;f iUs Omm ^iJofS ^Xl(A)^f }ilOIM(F)01l o|oH A^iijEi:i| [Oi^Oi! ^^EH "010" 01 
^'B "110" 2^ 201EID. 

aHs:'!M^(CK)OI ^{Iow)^^£H^ ^X\{B)J\ }1IOI^{E)0il 2loH £!AilM£IW ^^EH "100" ^ ^ 

OIE!D. 

□ 1011 l^^(CK)Oi omi(high)^^£H^ £13 £HXl(C)::iF }1IOI^(A)0ii 2i6H AilnElOl □ D^^'LH "101" s ^ 
01 SD. 

X^niEOll EAIE! dfSf^^Ol £H:^1(C)21 BJfe LiEiUIO^II 2^D. 

DAI ^^^EH^ £13 £H^I(8):f }ilOIM(C)Oil 2!oH Ail^ciCH Dg^^Eii "111" ^ *!OIE!D. 

M^{CK)OI "111" *01l DAI ^^^EH^ £13 dHxt a;F }1IOi=(G)01l 2!oH £IAilM£i01 ^^BH "010" 2 

^ 2iOIEfD. 

H^. M^(CK)OI DAi omi^^EH^ £13 dHil(C);^ }IIOi^(B)01l 2!oH dlAli^ £IW ^^L4 CH^ii{ state 
machine)^ S^I^^EH "010" 2^ ^^lAI^IH. [Q£fAi °!^£1^SD. 

Xil13E01l^ Xil4(b)£0j ROME0i:?l(104):'F ^^AiloMI EA!£iO^ °!D. 

01 ROM Xil0i:i(104)^ 3HAi^a. ^ ROM(IO) E^ RAMOil X^i,^£i•0^ ^IH E^HE 

ggg Ofdl2S?HAI RAM(94)01I ^iiAI9!^ ^^-^^2^ li\Oid\^ ?HAlgG(400)l ^mo\Jl £JQ. 

H HSU^ggE 16df01^M. RAM(94)0il ^ESD. 

16bfOIM A^III3^2I eZfgOllAi g^gge EILfGd^E ^2°} I6bf0l^ AilHSE^f sgci^i^Oii^ oi S 

Egge ^Eo\i\ '^o\o\ mo. 

?HAI^CH(400)^ 2«l^ ^^EHffld. ^ IStifOI^ AIAi!Z121M0| EO^ dfOI^;:- 3WK\ RAM(94)0il ^^3^ >j 

g ^^o^}^l s§>^?^2gMi sHggo) Gas m^m m^o\^ 2bi= ^^EJim-iii 5i,^oni ?id. 

3HAi01l 2E£im XiAim^ O^OIM(idle) ^^EHOID. 

HI 2^^£Hb 3flA101l ^gAI£l^ 3\^E.\l\ ROM E^ rl-s^iji raM2! gg^ -^L^o^^ §^^01 

lAIOli ^^Em IIAIof^ ^^EHOID. 

Hi 3^^EH^ 16bfOI^ 3HAlAil33^o| a= ti^oiH^f sEil^JfXI Ar^-^^ ^di:'-l£IXI 91DJ\ g 
EgHOI □3i3e2^Mi e^i^jaQf, 

All ^^mm °}Lf/il £i^Gi. 01 gE^ 5HA|Oi lob-IlE 2^::i}£: ^m^JW mx\6\l\ 0\S 

cl±^Ei Al^^ofOI, Olim H 5HA1^ ESU^oi ^;i£l^ a^E:^l±£r mX\o:= 16bf0I^ Ail2S^2t 
Oil uHaf i^^llOilAis&i £iQ. 

HM(b)E£! ?HAIHiQi;i(68)b >=HAI;lt^. ^ 3HA! RAM(9^)0i! ;i2i£>l g|^l IH Olgi^ ^ £; 

§1 IIAiol^ ?HAieijSl ^s^o^OI 5HAiaQi(4oo)0l|}i| HlgoH^L;. 

[EfBAi g^^E ROMOilAi iill £1 Oi 0^21 §}Q. 

^-^ki\±^ 0\^l\\±2.\ ^^^\ Stil^l ^'lofCd E = ROMllf RAMg 0^b5;^OI '^Ait^a 
OiO\ of ^ All XIAIo^Q. 
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9^8E^(£AI£^g)S 52^oHl 2^0. 

01 3^gE^b 9HA|gCH(400)EI PC^S^S eSH SEEID. 

ROMJCil0i;i{104)LHoi Al gCH(400)^ Of £1 2HSAiI Ai CHEi 0I^S°JoH CH I EH Oil 2^XIS^ig QBLH^ 

wAlTx^lQ^>li§2^. ofsisesi "ikgo)'* se^ "ejs" seoii sii^ ublh^ Gox^lo^^:i^s ^i^sjQ. 

Olgj ^^»oK)llAi. 9HAI^a(400)b ^EMXl EO\tl^m Si^^Al^ H113E2I NOR}it0i^(408)01l HlgoHl ^1 
OlOi ROMBOIU 3fS£i(406)oi l£IOigig^01l Hies^D. 

9HAISa{400);f 3Effll^li!S(C0DEFETCH)S &^^AI3I2. ROMHIQ] 04)LHO| ^Elal^^ GIOIEfffllJ^l 
01! SlAi ^SmX\D\ ^HAiaO^Ot oDI mmm &^?! ^?101l Si^ SESllXie ^HAISmUAl GIOIEfffllXlS 
;^1AI«^D. 

JE1110E011 EAIE! ^d^?! ^dlil^S SS^of^ glH^g^ GIOIB IHI^^ISgSD □ ^ 

S i;>E^of^[-ii Af§E!D. 

l^lo^iJ^;^ ROMB0iS5fsa(406)S¥EH I■ll;^£]E :»ti<^MfoiMoi ;haie!D. 

ROMB0ia3F^£-i(406)^ ROMRDYBOI^'iU^. ^ ROM QIOI BEi Oli Ai ROMQIOIBM OI§S^ Siie XIAt 
ofe {liSS a>^^»Ai3I^QI AfgEIOI HdlH 01 ill^^ }ll0IM2l^(410)^^Ei g^^EID. 

ROMGiOIB ^dl^^(ROMRDY)}110l^b XH^^Ial^, OllieS JCiMlEoi IH^^ia^l SiloHl IHS 
;iSg(402)Oil 2^E!Q. 

H^AilAil^g AfSofOI ^0^^l $ EH;cI(404)M aiA1I^A|?i:i ^SfW ZISIH aiII±E-l(R14)e 5MMt 

±(EN_R14:U^S^^)g}9^Mi ^HAIEJfe QIOIBIHl^l XIAIof^ DATAFETCHi^ m^K\3\D\ ?lof01 

ROM DCK tl^j^S ^^^E!D. 

aiOIBffll^tiU^^ ROMB0ii]9^Sa(406);f ±^9} ;i|:^(ROM GIOIBEIOIiAi Li\0\BD\ 0\^J\^^m 
offe ;il^)01l E^2[[[H i^^&D, 

H113E£I R0MJ[-1ICH;i^ Dm o[U2\ ^^B^^Ei O^EdJI± §21 tl^6[^ ^EIM 

^Ai(414)0| rn^OW ROM0iEl\\±m i^^^^ai^id. 

3E?S3am±B(4l2)^ 0\bz ROMH^H^ ?S3^^£-i OfBE^E^f ^1^3 OiOt ofelll ^go^:?l ?i 
ofOI NESC-ll01BW±{HD)^¥a ^EE!D. 

3EISafllII±£H(412)^ 32blM R0MCHE£^I±2I Sdl^e ^ElM^Ai (414) Oil JC^^go^Q. 
ROM01EE^i±oi ilof?ldl^^ Hg□^^^8E^(PC)2l lJ§2S^a Xilg£j0i5iD. 

9HAI RAMOil C-ilOIBe J\mo\ll 2^^ ^011 3fiAI^E(CACH£ LOADltlt^o! 5Jof?l 4til^:f 9HA|S □(400)011 

^^fS^oi ^EIM^'Ai(414)0! OiE£1l±Ei^S m\±Em^4)D\ '^ki\±m U U\D QfdlSSgdilXI±£i(R14) 
o| LHSE^^EH i^^E!B. 

a!Il±a(Rt4)e e«A1|±ofS [■ilOIBiIll^ldHXl(404)^ aiOIBIHIxKOATAFETCH) ^S. ^ ^Bl^Ai(414)s 
ofOIS R14gJ^(i) NESaiOlBtH±{HD)^¥a ^EE QilOl B^B^I Xl±a{41 6)2! IJ1g)§ ^^oMI 
ote mOliiis^Ai Af§B^ aiOIB IH!Xliii^e ^^^"AlfJD. 

ciioiB^aaii!±a(4i6)^ RMSiije^^iif e^^e aiotB^saoi tit^s ;i^om 2^0. 

^:f^E^ QilOIBia!^l^iJS^ ROMBO! ^3fga(B06)2l :HAIAI?!I1. ¥10101 }1101^(410}M m 

oH ROMgtiI^i!^(ROMRDY)e g^^"AI31fe :H1 01 ^(408)01! lilgEIQ. 

ROMRDYiJs^l m^^^ ROMQ101BW±(ROM D)[7 : 0]^^21 GIOIBM 0\Em ^ 2iCL 

Es! 01Ed^l± ^BM^Ai{414)^ NES01Eai±hH±(HA)^^a ROM 01E Z\\±m ^tlslD. 

NES01Eai±hH±^ ma M^'Ai(414)21 JCilOlgJ^Oil S^El^ tl^ "ROM" 21 &^£H011 HfB ^:3^& 

n "ROM" z-iiCHd^^ ofdiE ROMX-l!o^:?lo^l:Hl ^n-i nes:^ ROM0iEEii±m±M iiio^om Siei xiAiai 

g^ggOl D^SEIH 01Eai± ^ElM^'Ai(414)^ E^ng 3tga21 LH§01t 3H Al sQi(400)2l 5fE 
a Oil 21 oH 4:H2i ilof?l dl^M Qa^ lUie Hlga>^D. 

OtSlE g^ggOl □3E£]:>101i S>Ai 3HA!Ai021^;f ^ggoi 16tj^01^g QWXlg ^SEI^ 51g ;^^?11 
§10. 

^Bl^Ai{422}^ ROMGi01Ba(ROM 0)3a DfBEi;2l tH±(Z);;Ul ROMX1i0i;i(104)LHC^I LilOl 

BS^l HlgofD. 

dHAl{404)0il 2i6H ^^^S GIOIB lXlii]^2f ROMBOI^' 3f8a(4O6)011 21oH ROMRDY^J^^ 
ROMtHiH(420)21 ^gl ^f^^llol^ }il 01^(4 18) Oil UlsEiD. 
ROMCil01BtH±(ROM D)(7. . .0)^^21 ROMGIOIB^ ROM tH 11^(420)011 sg^iQK 

^Bl^'Ai(422)^ ^llXI±a(R14)S 5" Ailr^ii^osMl ^|»;HA1E1^ GIOIB JfliilLtl3E. ^ J\\Q\^B2} ^ 
S gg^El G^iia! SillOll [£fB ofU2l t:l^§}C\. 

^EaiXt 1-^^01 G^iiEl^ ROMI11CH:JI(104)^ J[in5(a)E21 OfB2S21 yi±011 gill ^^D. 

;-1lH Bgl^^Ol CiSiiElS dUl±a(42O)0il li^^Oi 91^ yiEl dfOl^^ ZtH±^^011 ED. 

m^§} }11E Bgg H113E21 ^£ll^'Ai(422)2l el ^ BIfOll S^E! xmr^^^Oll CilOIBM Ei^of 

2 2^D. 

^dXl ZtH^^^21 GlOlBb afdl£S§aiXl±Ei(76)ie mLf2! g§ dilXl± BOll ^gsiQ. 
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01 3HAiX110i;i(68)^ EijneHXl(506)S E§^o\Il 

01 £HD£H;tl(506)^ Ollgie ^gS ?ioH ?HAlXilOi:'l01l LHi^E! 312SAi Zl^S RAM(94)01I ggO! 
§iBO\ E!^XIS JiAtofb 64;H21 ^X\mM Etio\ll °iD. 

EHD£HJ^I(506)moi 64;H SEHIl ^,^218 5Hai RAM(94)W1 B^BQ] 91^ 160I^EI §22^ CHgaJD. 
ROM E£b RAMEI gSS ^SgHf SAIOll 3HAI RAM(94)'}1I gEEID. 

m2\ SHSgOl ^S£l^ ISbfOie AilHSieoi x^q^ m\^D\ HI13E2! ROMXliai:i(104)2f 
m ?HA|gCH(400)S SoH RAM(94)01I ^EE! 

01^ 5^otdmie:^ sEHOiDjm leufoi^ Aiiii2^= EHii2HJ^i(506)e Soh ssa o^ isnncfiag) 
gsi5H)i. }iioi^iis(5io)fe ROMmo\j\D\ lami^e g^i^ ^bi;t £i2iei xlAlo^^ ROMaioiB ^ai 

iU^(ROMRDY)S SSiotS DSEl Ai(504)0il EloH O^Ed^l±E! ?IX101I 2ib EH □ dH (506)1 ^Sa^D. 
3HAIbll01±aiXI±£i{500)O| S^^Hf HgI1^5^E£^ol aie(0)|gl2. dl^ 3-15)fe ^^dL^;!(5O2)01l 

Xllg£lffl 01 iitmSOZ)^ E^n^d\^B{PC)^ ^E^9^ 0\Eil\\±21^0\ BWKl RAM9HXI2i g?ILHOil 2^^ 
XIS 

^^>l!:'l(502)fe 3HAI RAM0iEE1l±£l i! blM(MSB)gAi 6;H21 LSBE SS^of^Dii □ g 3:fl2l LSB^ R 

g?IOIt^ii^(0/RANGE)fe 2^^1^;l(502)2i 3H£ia^^tli^0ilAi ^^^£101 Ef2E!D. 

g?! Ol^iU^^ 01 iUS;^ o^OlilttH £11^1 OiaiOI(506)LH2l ofLi2l SHXI2I ^SM ^HAIAI^i^Cii AFg 

dHJ^I^SE □g&il^Ai{5G4)e SoH gs^cj^ i^>iUI(502)2I 3HAI O^Eai±01l CL^df i^S§IU ^AIOII. g 
gOI £^9HAI RAMWEai±01l CHSo^^ 3HAt0jlX^^^ £10^ 2ige XlAlofe 9HAI RAM(94)2! lotifOlM AilH 

EH HEH ^1(506)21 B^S ^EJM^Ai. ^ DEMUX(504)2I o4:iH2l t^^ E}21 m^m^ d\U2^ 3Bo\0^ 

m mLf2! 2HXliMse t^^6\^ ^EIS^'Ai gJ^Oil :i^oK)1 643H2I EH H EH XI ii! ^ 1 g 2! ofLfM NOR 

}1IOie(}il mgofe ^ElM^'Ai(512)01! AilgE!D. 

NOR}ilOI^(514)2! Dm ^o\^ Sgl 3HAI RAM(94)0i!Ai 5>e ^ S*2ES 2i^iIilAi:?[ il2i^e 

^^£1^ S?IOIi^ili^OIQK 

A^I15(a)E01l^ H!4(a)E2l ALUI1!0^ ;i/ggG3D(60)2i mm Q^OIO^□^OI EAIEiOi 2iD. 

AiMSEOil EAI§f b[2^^'OI. ALUA^tO^;l/gg 030(60)^ 3HAI RAM(94). ROM AilQI :'l(104) ^ RAMAIlOi 

Oil QfdIES ALUXltOi:'l/Sg □3CH{60)2! ^^^f O^UOI BXI M^M ?loH .^^ihSEOil EAI 

^EIl^'Ai(525)^ 3HAI RAM(94)]lf ROMA^tO^;l(^04)2^ RAMAilOi :5I(88)^^& ^^S^ ggie ofUl 
>d^oK)1. 01 tj^^iEl Sge mOIH£[2]£HjCl(527)OII gJi^Al^JQf. 

^£ll^'Ai(525):F RAM(E^ R0M)2I SgM^ OiSl {^^mirLfe 3EiSBE1IXI^5i LH21 ±§21 

biM. mmm^ 421 ^^ehoii iFdf f^^EQ. 

m^ki, 3Ea3aiXi±EiOll SEE! QlEai±S«OII dfdf ROM(E^ RAM)oS^E-i2! SgOi G^EEID. 

gEiMsiixi(525)^ 3HAI A-1I01 ;i(68)OII Ai #i^Ei AilOi^iJSlCACHE CTL)2I ^^EHCil CLfdf 3HA! 
RAM(94)21 gge d^ofeGL H A-lIOi^^^ ^^g ggOl 3HAI RAM(94)2l S^ILHOll 2iei HEiH 

§1 EHI]til^;^ 3HAI mo\D\9} c^^o^ ;i^e! b^2^^^0! xiAisfe tu^oiD. 

m0IHdt2]dHXI(527)^ HSng 3^E£H 2J0IIOIM^iJ^(PCEN. IL. IH)g 2tOIIOIM£JS g£ll^ Ai(525)s^ 
E-i 8bl^ Sge <^tU§[D. 

n 21^\0\mtl^^ 011112 0^E1 ggOl R0M(E^ RAM)Oa«£i QJlJclgDP SJ^m ROMIi!C-i;i(104)(E 

^ RAMA^lo^:l(88)){}^l 210H ^^^E!D. 

RAM(Eb ROM)OS^& ggl mX\o\^ ]XiE.\-krQ\m Ol^^e mQ.^6\7\ [IHEOll ggCl^ij 

S ROME^ RAMHIOi;i(t04)(88)0il 2loH '^^^ R^HmdlBEi °J OilOl liJ ^(PCEN) }:l 2!oH 3flA!Ej 

D. 

3HA! RAM(94)2l gHOI ^S3^3f^B EJ Oil Oil^liS(PCEN):^ ^£[^E!01 ^^^21 

HSA^IAil^eHOI^OilAi SgOl ^gE!D. 

ROM(10)1 ^Ail^ol^GI ^ai^ h\2}E 3HAI RAN{94)(E^ RAM)1 ^Ail±or = L^:i ^£i^ AlZrS 

□ ^■'^ ^dJlMBOW PCEMiL!^:f D{mB^K\ RAM(E^ D"j!tJ^(Ee ±EH^' RAM)CI3i.' £i Oi I'li ^^Q 
ROM^Mi±0il [HoH ^ Z}2^9S m^^^ 5101 ^EofD. 

m0iHaf2JEHXi(527)(}ll ^Al^^o^ B^llO] EI^ gg^ 13E(1.2 27}M IIAIcre C:^m m^h\3\ 

D\ ?loH }il0l^£l2(537. 539. 541)011 2!oH ^H^^^oa LfE.-LHOi^ g?H g|3 D^ii tl^i^ll 0^E!Q. 
U[0iHaf2JcHX!{527)(}ll s^sj ggs erst ^CHoliE ^c! i!S(551)0i! HlgEiD. 

mOi olIE ^SIi!S(551)^ DfElE^ £11 AI±G 1^(76)'J 2! ±£-11 cd^or^'>:i ±iOte g5E 

1 Qldl Ci^ii^^ 5^1 IIAIof^Gi AfSEfe alSOID. 

TQEfAi 13E1 Ciasm^lOII ^^Ai ^'I^^El il^o:t:0! ?l6r^ °-.«Ail±i' i'E:^ :■: 'i^E-i. ^ 0^ 

i]\i\±tij\ °-^A^l±Elo^o^ 6^fe:?^:'^ s^oi 2of^ GicEfi :n-2S qu;^^,^.^^ ^ o.cs ^g£t 
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G^S^^CeO)^ dfSf^^OI CHlot^ EEl^y^ggOl Cl^Saaig JIAlo^^ ALT 1 ^ ALT 

2^$e a,^^AI^Ui ?l5f01 AtSOil G^SE! §3E(HI geS^b HSU^JCIIOilEliZl SS^dl2lg(543)l 

^^i! ALT t PRE6iS:?^ l£HIlSS;i ^£ISIg(543)OII £loH g,^^«E!D. 
^:'ts1os iLiJ^of IHiJ^Pf SjSaiOIBS eofb SSOI aSSSJaiS 1\K\6[J\ ?!oH i^^«£!G(Ot;iAi 
LIU Hfe 212,^ of?ld!e. A^^mes UBfcflG). 

IHSEHHSf ILlEHIlb ^SGIOIB SfSSgQI 13E^Ai G3gail ^om §10. 

tttBAi be(not) IL(^^^)^^2f be IH( mOIHBe]£HJ^!(527)S ojOil OIMAI^' ^9.J\ 

b^2fil^0l ALT lil!^£F ALT 2{ii^^ GSOll S3E1 ^§ offeGI AJgEIOl DdlZ 01 

m tl^^ Oil i^SOi! At22l ^o|Olt CCfl ^i^S^ES ^Sof^l ?lof01 011112 71101^^1^(541)011 
eOlS U\2}^0\ G3il ^ £151^(537.539. 541) Oil EJ2^E!D. 

^OloilE ^£151^(551)^ AFSOil G3g£! g^E it! OI2§3E(01IS1« Hdl^'^ME ALT 1 Eb ALT 
2):?f G3ilil[[H fe^^E! ^JSOil ;lSo^01. d^lXI±£i gs^^^AI^D. 

OliSlE HSUS J«IO^§eHI2 SS^£ISig(543)LH01l EAIE! ^\2}^0\. ALT l^lls^f 

G3S^diaS(545)a!l 2ioH G3S£]S ALT 1 PREiii^;f is^^^EI^Cil. 01 tl^^ HSUg IilO^#eH3 S 
S^dl5IS(543)0il otoH SS^EIOI NOR}iI0l^(549)S S^o^0^ ^O^oilE ^B £)^(531 )01l X-||gE!D. 
El^ ALT 1 PRE^^^^ ALT iaH^I(547)S AilMAmG. 

E OR>il0ie(549)b £H^I(547)g^E-i ALT ]tl&m 21^^0\ GSS^dlalS (537.539.541.... )m E^m 
D. 

X1M5E01I JW^'^B^ UGtii ^O^SIIE ^BSI^^ 4J[i£l £ilZI±£-i lilOi tll^(xSEL 0. XSEL 1. XSEL 

2. XSEL 3);^ ojs:Hi ^.^^"Sj^jii ^Som sio. 

oil 4;H2I hi Oi blM^ ^^g£i SgOll o|oH Af§£lb XtH±^ ^^il IS^HOl EllXl^Bg o^Li21 d]lXl± 
E-i^l LHSS tj^ol^. I-il17EO| l\\X\±Ei J«I01^£1 21^(76) £^ ^'M ^ Ell^ Ai(62O)(622)011 2^ 

E!G. 

□ BAi. m01HBEi£HXl(527)S SESi^lOll 2lk\ SgOl aill^Ei bl e(xSEE-UO)S ^^^«Al?tb m 
OiSllE G3S^£!2±(529)011 EB^H, OlWAi £HXl(535)011 dilXiilOi iUs(XSEL 0)SAi ^s^EIG. 
EHtl(535)^ H^Z1^9h^E-iiU^(PCEN)011 oloH EiOilOIMEIQ. 

^A^o^}^l ^£1^^(531 )b snj^i(533)0ii ^x\m xsel-ui^h^m ^^^"ai^ick. enji(533)^ 01 ti^m 
XSEL m^mo. 

ALT 1 PREiJ^^ ^0^ollEfe£l(551)SlSU^£l 01a^ G3ij^£li!S(529.531 )011 EEEH} ^AlOil ail! 

±B im ^£1^^(76)011 oloH tjiilE! ^g*} aill^Qg ^goteGit OlSED. 

OlIllS. ^01ollEfe£I^M(551)011 EAIE! U\2\^0\ ALT 1 PREilis^ XSEL-U1M ^^^A191^ 
fe£!51^(531)01l mSE! tls.m^ 6^U2I iUsOlffl. 01 XSEL-Ul^ £HX1(533)011 ^X\BO] £H^1(533)21 

^1!^ XSEL 11 mm #^ai^d. 

X1115(b)E011 ^O^ollE ^£151^(551)21 E^m M^6\J\ ?1§[ Oll^Aioi BOI ^ EA1£10^ 2iG. 

1-111 5(b) E 01! l^^iJs(CK)2f. 3HA1 RAMGIOIB OJE^I^Oll OI!^Ai2i ggg3E;^ EAI901 2iG. 

HBH. EmiHBEiEHJ^l(527):'f SEllSf. g§ G^Se^^OI ==>:^l[[H£f. l\\l\±Ei tmtl^:)\ ^^MB 

9}, ^\\I\±E^2\ ^{^x\ zyi±^^oii ummm iiAisfe Boiiiiij^ioi eaieioi siCL 

JCi!15(b)E0il EAIE! tifSf^^Ol 3HAI RAMGIOIB g3E(e3E 1)b 1^§±(CR)0| ^^^OliXI 01^ OiEl Al 
ZiCHOllAi m 510ID. 

e3E^ 011112 JC^l 2M^l±oi ^^^011X1^X1 mOtEB2iEilXl(527)011 X-ISSffl 01 OH g3E 2^ 
211^1(527)^ ^gEID. 

g§G3G(60)^ Iil18E2l AlZ^CHOllAi £11X!(227)01 m^M ^tlo\X\U\X\ g^E 1011 CHgofe SHe 03 
So^;! Ai^^o^Q. 

^:)\2} U\2\^0\ G3il°[ ^Hf^ ALU(50). 3HAI HlOi^KSS) ^ §^o^E?ilO^(52)lIL^ Qf£i2 

s ^^^2±oii J[^!O^^J^M ii\^§iD. 

.gi15Eoi ^0^ollE^£l£lS(551)^ g3E(2)S GSgoUlS^l AiZlCHOllAi i^S XSEE-Ul ^^^"A1U9h 
aiXl±E-i ii^iiiDSS^gg :HA11^Q. 

XSEL-UO^JS^ £11X1(535)01! EJ]Xl£U!5jO| G3i,' fe£l £1^(529)21 UB\±D. 

OilllS XSEL-0£iliiiS^ 0^E! AlgOllAi ^X|{535)011 21oH l^^losMi §g 01 il2Sol^ GIOIB^ :f 

^§fS| ^^§1 t^i±Oil 2g£i;i ?!oH Sil^gM^OI101IAi ^Aii^EID. 

cllXl±£-i I^10^^£la!S(78)2l YW^ iJ Zb^^ ^^2i£^|j|^£^ tji^tl!^! ^^^"A!?i:i ?ioH E^S^m 

EA1B01 9JtD. 

■gBl^Ai(604)^ 16;fl £iiXl±£i§ 01E l\\X\±iiJ\ ZW±&^2^ = a ;!^ii >l£iJll i:J^§^G. 
§£il^'A-t{606)^ OiEi cilXl±£-ilYtii±011 UlSi^ >l°];iM ^§=[G. 
g£ll^'Ai(604)(606)^ 4dl^ dil II ±E^(600)(602)g^£i iJ^^e §^G. 

£M1::::£^(600)(602)^ ^^^2^ "FROM" ^ "TO" H£l^±g I5§ ^'&«cf^C-il 01§&G. 
^iiXl±£i(600)(602)^ ggtH±21 *!of?l til^g Eil XI ±£i(600)(502)011 Aii^olE^ §-:^^o[^ "TO" E£l 
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aiJI±EH(600)(602)fe ^'^m mOiM^nm aAilMAI^IfeEi! At§£jb ggOil §So^01 MZ\0\ ^D. 

g£IS^Ai(604)(606)^ dUI±ai^^M76)mo| C«a^ aiXi±E-ig^£-i ^iJ**D. 
EE. S£iM^Ai(604)(606)^ 5lof?l 4«|e;f ggS)>ijXI SEb ±±aiXI±£-il ^Soffe Sg§ ^SoUl ?l 

^:^212S. NES0iEai±tH±g¥a2l ±S0| 5]o^?l bl^b ^E-i NES aiXI±E1A1|eoii g^S 
^ SSS Hlgof;i ?!oH ^EISa^Ai(604){606) Oil MEBD. 
^E18Si|Ai(604)(606)fe 2W±2fYW±0il 2,^2^ ^I1XI±E^S d^«fD. 

Xill7£OII aiXI±01^(76)Il}. HI4(b)£2i mi±B EOi ^dlil^(78)0il LH§,^E! ^^f^joi i\\x\±B 

FROMXaiXI±E-i(618)fe FROMSie GSSSIogMi &^^hE! PRGHSETiLl^Oll 2loH WI^EID. 
S£lSei,'Ai(622)£l S^^E 1^11 5(a) £ Oil Ai E! XSEL Obl^of XSCI 1dieo| A^£||Q^| ^i^gfoj g,^AH£jQ^ 

S2 a!X|±EH{R0-R15)2J B^B m^^m^on D\^^Q\ Q\imi\ D\^SOi S*2£S Oi:iOIIA1£ 
Q. 

aiXI±Ei(R0-R3)0| SS^s ^EIMii,'Ai(6O8)01I Xil^ElQI. 31 Ii±£l(R4-R7)01 g^S ^Ej lsi,'Ai (61 0)011 
I^lgaiQ. aiIl^El(R8-R11)oi ^E\M^k\{6)2m\ JllgElffl. Haill £^IXI±£i(R12-R15)2! 

gQM^'Ai(614)011 m^E! 

2v ^ElM^Ai(608. 610.612.614)21 ^;H21 d\U^ Iii16£2l gEil^Ai(606)S^EH Y SEL 

t Sy Y SEL Otiieoil o|5n AiEH£|Q^ 

HSIIl. SEiM^'Ai(608. 610. 612, 614)21 S^^IE g El l^il Ai(61 6)°! gJ^OIEID. 

@Ell^'Ai(616)£l 4JH0| EJ^^EI o\U^ H116£0| ^ ES^I Ai(606)g ^Ei a^E! Y SEL 2atM Y 
SEL3til^o| M£}|{)|| :)|*5K)j ^^^E'D. 

^EI§si.Ai(616)£i mmS mm aiXI±£i(61 7)011 2il£!01 nam aiI|^E-i2! YtH±OII 

&iiji±E-i(R0-Ri5)2t ss^e ;^!^ ^^So^E. 2^ aixi±a^ nii6£2^ □^o^ u\2P^'o\ z seuo- 

3) 2!oH id^E! ElOHOIMSi^e ^fXIH EID. 

2| eilXI±£H^ l^^EI^^(CK)iII QIOIEfgJ^(DAIA-IN)S D\X\I1 ^D. 
0^i.O\X\ ^tlOW A^gii^ aiII±Ei(R4)b E£§^ Ci^OllOIPg tll = £i ^3 i! CI^OIIOIM ofOI blH^^^ 

aiXi±a(R15). ^ H^I1^3^Ea(PC)^ ^IH2! 16bfOI^ 3]\K\ki\n21^J\ 3HAt RAMOll n [[H ;;f aI g 
HS^^S SXIAI9I^ ii.f^(CCHLD)e X-1I13£2I ROME0^:i|tJO| 9HAI^a(400)^^Ei ^6J§}D. 

^:'fSiog H^zlg3^gE-^^ ^;ig^oi Ai^^aoi pcoit aixi±E-i(Ri3)2J Lii§e m^d\^ 5ioi 

XIAIof^ HSU^ ^ESji!^liS(LOOPEN)g DSa^^a ^iiJ*^Q. 

:HiD:'f £l!Xl±£^(R15)^ nms£iAiiM^:iis(RESET)2^ ^Eggoi ^^mmm r^3eb\ebo{\ 
eiiii±a(Ri3)oi mgg ^ihai^i^ 2J^mrn)s =^^^§^Q. 

D2^mD\^0\^X\\9Ji afCH §y ^Hfl W^QI ^£iD. 

HI18£0II^ QtEISSOl CI^MdllOli! □2,^§:?I50I§X^I£I ^¥1 ^^o^:>l ?lo^01 OlS^ll ^^n^ElOlIl^ 

J\m ^So^:l ?iofoi A^□dlM ^^^g ofaiss h^zi^2i s^sxf^:i^ £Al£lo^ s^d. 

0\E^§1 □2^^i^^^§ af£l£*i H^H^s Ot E.I £o^£?!l Oi :^ H^n^e ^l^of^ g,^g01l CH§[ &^A1I§[ 
aX-i HI18£2I H^l^^x^MOii ^S§[D. 

aiii±ai^2i aixi±E-i(Ri-Ri5)^ AfDcii^^^oii oigEi^ ^^o\\ B^Bommm^, 

aiIt±a(RO)b X^\X\m li^6\{i^ am±a(R2)^ Y^l^ldtEJS Xi5fo^:i aiIi±£i(R7)b AfDd! 
^21 ^Oie Xi^^§!D...). 

□ ^. M^(650)2g UBtH bfSf^^OI ^E5^Ea:?^ Ail^EicH ^'^S^^OI ;i!>i^E!Cf. 

M^(652)0I! UBU! Uh2tfe^OI A^Ddl^2l ^gBEiie o^U21 B2J2I ^OIM ^o^^ XOe^^OI toH^Q. 
Bl'oi MSOilAi □ B£f2i AiS^ge i,^A|m giifxt;^ e(-)2l S.^(-VE)OiS m^0\ M^(660)£S 

□ a^LK E}219.\ ^gOilAi □ Ba]2l A|2,^gg g,^Mo[ ^^HJxU^ B£j2l ^Ol^t ^HfEII! a^2.^eg UBLH^ 
g,*( + )2t 2^^0I« ^E?fE£i2! LHgOl ^^±oMl EJ:Q(654). HdllQ l^^^gHOI ^iJEIOi ^Sa^ 5,'^0) 

□ l^(658)C'llAi P^?^EE■i2! LHgOl OEiXUf X^IEEIQ. 

XWBUd} ^E3\^rioi ugo! 001 OfUS 1^(654)h EilO^^lb gZ^f ^^£101 ^H5hg£^(654)2l LH 
eO! e^±oHl II£i2 E ^^^'0! isg £!Q(654). 

niiU mEd\^t\2.\ LHgOi OOlS if^D2,^l^^o| xifZSf ^^D2,^**2I Xi^H;^ iSiJElQ(660). 

□ ^ AfCf£!g2i Y HEIGHT^f ^^±£111(662), 2 UlTrJ^ 001 OfLiS sst^ M^(650(664))2^ QAI BD\ 
ElQi IH^I^l 5:!0III. YilE^ ^a^B£I2s 0l§c^:?t ^\o\CA 5:10ID(665). 

Y height;^ 001 df« m^0\ ^^o\ D ^'IS£jO^ AfD^llOl ^AO\D (666). 
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rx 




I 




ry 




2 


y ^ jtl A 4 


rxl 




3 


; ^J^^^ X -91 ^ 


rxliac 


_ 


4 


; -y-**^ x4«*i*7V 


rxZ 




5 


; ^-^-^^ x^JM 


ncZinc 


• 


6 


; V*-?-^ x^^»7f 


rdy 




7 


; A^c^a^» y^ot 


rleo 




12 




rloop 


13 






Mines 









tiUoes I 



bliaes Z 



Uiais 3 



■lut rXoop. Uiaes 2 : hIiQ«#-A^ ^l^f'tf^ 

•froa ntl ; x - (rxlJ » 8 

■to rx 

Bbib 

■froi rx2 

ahib 

■to rleo 

uub rx 

obai ttiioes 3 
uop 

Kioc rltn 



; ^1<»I. rian - (rx2»8) - {rxl»8) 
: rlfiQ < Oo» ^ Mine* ±^ 



■loop 
■plot 

mith rxl 

udd rxliitc 

BwiU rx2 

udd rxZioc 



; hline a^-ii 



rxl* • rxliac 



rx2* - rx2iac 



Dbne hlinssl : ettl^Kitl* 

• toe ry : ct* y^A. 

a^^l2^• o^E?(lC>^;^ H^n^g ^^ai3i;i ?iofOi ois^ii l^^of^:^^M ^Sof::'i ?toK)i De 
j\\OD\ NES^ xEQ0^E^^l±2l m?i bfoi^i romhic-;i(io4)2! aiii±aoi! ami^AizjQ. 

oil d}01 = °lQ. 

ROM 104)011 CH§} NESdioiee':yoi o^i:-}iiiii s^ofx^a^x^ otais "ii(go)" lio 

H2ng3fgEiOitAi 9HAlbliOI±a^lXI:^£ie H!!5!0I 9HAlAfC!5eD HQS. ^HAIiaHHOIl R^nE^\S 
Ell S£[510i! 3HAt bilO!:^d^lXI±EHl 152^ OOlS. HSIl^?^gEHOl tH§OI 

ROM(10)2^ 2aEJ0i ROMBOI^ 3fEE-i(Iin 3E£I P^(406)):t ^HAISD. 
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ROMHI0^;I(^04)LHO^ ROMB0lgJ3^8E^(406);f :)\\^ 5(^^ 200 ns)(WI E^ofS. ^^1 HI Igg "IWT 
rioop. hiines 2" S ROMQilOlBtH^Ol! Ai JCil4(a)£2l m0IHB2iaiII±a(62)g Si!E!D. 
QIIOIB^ 3HAI RAM(94)0II ^AlOil BOI^EIQ. 

"IWT rIoop. hiines" ^SfiJlOil ^g^g^FEab 
"IL" "IM" SdHUfe S^^egot 2d^0l^;^ £ig GIOIBdmmediate data)i,'§ UBLilE^ 
SB. 

ROMB0lii5F^£i(406):f 5011 E^iltOI S]SGIOIB(o^?! mOlM)^ 3HAI RAM(94)01I BOIEElOi ROM J^IO^ 
:?l(104)LH2j EiAl aiXI±B01l Jl^ED. 

Rom\m\3\u^s ^^^n sisaioiBoi &^?ibmie^ of?jbmi^£f 5S^£^o^ zw^oii 2^E!B. 
^llXl±E^(R13);^ sioiioiMEJiQ. oi aiii±a(Ri3)oii ^s^f^EHS ki\^k\^ m^9.^ z\m±9\ lusoi 

SB. 

^^^9} OlAISOIiAi 2| ggs ^Eggg E^fe^lDl;;^XI OilSaig^B iHl^lElB . 

"FROM RXl" S ^S»(01(MI 01 Sg3E2I il6f?l 401^^ l\\X\±B JCilOi^KIiM 6E)mEI 4ti|e 
"FROM Y" d^lXI±£^(602)^ ggEIB. 

^P^S^o^ RX1(aiII±:B(R3))£l Q10IB:^ YW±&^Oil EiOilOieaO^ ISdl^ "from X" d^lII±E^(618)0^l 
XHSEIB. 

"TO RX" ggl ^^atlHOilb 01 gg^EEl ilof?! 4blM?^ aiII±B I-^I0^ :)|(X^I16E)0| 4til^ "oioDO! 
S 2" aiXI±a(600)g ^EEID. 

"HIB" Sgs "FROM X" alXl±E^2l 16bl^ LHSe XW±&^WI ^EE^Ai ^^SD. 
ALUfe XW±o| Avo, ufoi^s ZW±2I o^?lhimiM01l ^0^ Z\i\±2\ dfOI^M 02^ AiiSAI^iQ. 
0I51SX?I^!2I ±^^e HUHoQ J«l 1^SB2J2I Kl^'EM l\\l\±EWX){l\\l\±B RDOll la^^^^il EID. 
"FROM RX2'* S ^ISSttHOliE "FORM RXl" SL^g ^iy^^[[H£f ^Afo^ g^^OI ^il^D. 

"HIB" aiXI±EH(RO)(i^i:}:'I^Ai g^ofe Dl^ aiXI±Ei)Oil Ai Hi 1^SB£J2I ^§1 Af 

BB1£I XifHOil CHoHAi ^K\2l ^E^D. 

"RLEN" SgHf 'SUB RX'ggs Z\212\ ^SOllAi B£]0| Ai^^gl ^'tl%'9.^^i ^ RLEN(R12) = RO- 
"BNI HLINES3" gg8 ^^MaHU:*! Alt^ci^^ itn i bfOI^:)t M^nm ^§ofe 2bmiM ggOIB. 

^^EHl^nzl:^ aii^eis i 2bmi^^ ^;i2E^i!oiB(ot;ioiiAi ri5^ risoii sge ^^d). 

"INC RLEN" SgOl ^^E! SJM BSJ^O! aiII±B^ SiOiE nH2l ^^01 M^^'Ej= 5ie 
o\D\ 9-\o\0\ ndiQW QioH^ 511 i^^^Q. 
"^H" Ri2=Ri2-1oi ;11^L^e ^^AI^B. 

Ri2:?^ooi o^Ll^ R^5(HSIlg3^8E^)o^l R1321 ij§0! ^gaoi s^m ^EiiO. 

01 Algol! HSU^OI 9«A1 RAM(94)0| g?ILHOii 2iES 3HAIgG (400)^ gES g^otOI 9fiAi 

RAM(94)0| gll^iye ?ll^ ^Sir^ 5iOIB. 

I15iOI £^scj2 ESU^^^EElOil^ AH^8 i^^OI ^EEIOI OeggO! ?HAI RAM(94)E^«B iHIZlEQ. 

-PLOT" gge M^o\D\ ?lof01 ^^/M^gg^^e BEJ ^^^^^HU^l g^o[D. 

"PLOT" gg8 I^I4(a)E2l "^^Bd^l Jl±a(54)" Oil :i^EIQi ^^dUilMOll R1.R2(X ^ YifE^ADOII 
2!oH O^Eal^E! ±E^^^e M§§hB. 

5i>^ofe SX^2I O^Ed^l±^ M^oFE^!W(52)0il o|oH ^lil^SB. 
AHSg oi^aiOiB^ Q^BESOI Elf^Xl OilAiO! lsggx^og Oie^^OH^JHI EI^BBi b^ iI^{^^B QH 
s^:^)OllAi XI^EID. 

^^B§s:?f ^^BOHM^^ILHEJ □MWHi 0H3^U12t E 2im^ S^Ei 2 01 SSb Si^OllEB RAMOl! 
:i^SB. 

"WITHRXI" ^ "ADD RX2 INC" g g 8 AtDc!l2! L^^ XifEM i^^il AI31 :?! ?! ofCI ^ 1^ Ei D. 
^Mo\)\\, "WITH RX2'" ^ "ADD RX2 INC" ^ AFQP!^2! X£}S1 i^^AI^B. 
■'DELRDY'*. "BNE. HIinesI" "INC RY" g ge AfOdllOl i| [m ;jf j| Qg y ihE(De 

□ 12! ESE^ai±e^ G^ElEiJOl 8blE Xg. YS ZS2I Oiimm al^lAl^lE^ Oi'^TW E^E^ EiOi 
'^IIAlofE £iB. 

0! ^§18 il2§'^^l ^l^of^l ?loH ^ ^^g2! «!A15^Ei ^AlOIIOit [Q^ EEH ^ 3E^Ai! AiS E^Ec-^iio^^ 
01 ^E2! a!± = = Bslif i^D : 

: 8b!^ X. Y. Z §12! O^d^lOll 2I 2 
: 21!A!±EiLH2l il5jOHM^±s 
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rmatl2n. rmat2113. rmat2322. rmat323K rmat0p33 

ie 127 = 127/128 ^ 1 
-128 = -128/128 = -1 

Oils 2;hoi sui^gj^g j\q^^ 
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ry 
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rx 
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: X 




rt 
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: Uip 




rutun 






s 




« 12 


natZlU 




m 


6 


: ^M.M^^± 13 


H Zl 


fut232Z 






7 


; ^*«t^<t<fc 22 


11 23 


rut323l 
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; "fAtt^^jA 31 


H 32 
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ruU)033 
routptr 

uh.rotpolouA 
■ivt 
■ivt 
■ivt 
■cacbs 
■■ov« 

■■atrotploop 
■to 
Rfitb 
■ las 
ttnu 
■to 
■ault 

■to 

■fstb 

■lac 

■fro^ 

■Itib 

uuit 

■to 

■Add 

■to 
■(at b 



9 : "tAo) 33 

10 :4^€ilJttHi4j:& 



rli.poiotsaddr 
rl2.au«poiQt3 
routptr. ■.rotpot3 



rU.pc 



rl4 

rutlZll 

n 

ri 



rl4 

ra«t2113 

ry 
rt 
rt 



lit y 



■21*7 



Stt z 
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■iac 


rl4 




ifroi 


rmat 3231 


: 31 


uult 


cx 


; t3\'t 


udd 


rt 




udd 


rt) 




■Itib 






utb 


(routptr> 




>ioe 


routptr 




•froa 


natlZll 


: 12 


tHib 






■to 


rt 




umlt 


n 


: ■I2*x 


ifroa 


rast2322 


: 22 


uult 


ry 


; ■22'y 


■to 


rt 




■«dd 


rt 




ttnm 


nat3Z31 


: 32 


■bib 






■milt 


n 


: ■32'z 


■add 


rt 




■add 


rO 




■hib 






■stb 


t routptr) 




■ioc 


routptr 




if roB 


na 12113 


: 13 


■to 


rt 




■■ult 


rx 


: ■I3*i£ 


■froa 


nat2322 


: 23 


■hib 






IBUit 


ry 


; »23-y 


■to 


rt 




■add 


ft 




■froB 


raat0033 


: 33 


aauit 


ri 


: tZZI 


■add 


rt 




■add 


rO 




■bib 






■3tb 


(routptr) 


: ««« 1 


■loop 






BiQC 


routptr 





,^il9£OII EAIEI b^£^^^OI CH^^^i! ^. ld]15£42l ^301 SA[£10^ 2iD. 

01 ESS Of£l24'e A^g^^oa^i ^^^SU o.^ :Q^C!±ld]IOI ;f gt,^oMl EISEJE^ ^lEsf 0^ 
LID. 

A^I20E£^ JC1I21E01I^ IiM9E2l ^dt^Ei^l SfCH. iiSE! EsO! EAIEJOi £ID. 

s i,^Soi HiH^HSMtAi^ H^ES Cf^^g ^I^CH^^iiie Ei.^o^^ E-^S. blDE^ilgJ s 

XidiAl^ijOl! il±2o^^ 3xF^(E^ ;iB)^^^II}M 'af^Ql A^§E!□. 

i=^Ai ^ ^^gg D\mo\^^Li\ 01^ E^XI OIIIMPI ?!i.^OI2^D. 

Mh\0\\mS ^21^^ ^X\^21 sgLHI! ^§01 01 ^OJOIlAi li^'g :?fE!AM}il 



S^E^ 1. £!^1}1!S£!A1±^'{19) ^ £!^OilS£!AI±^( 19)LH2! £i ^011 S £1(1 0)011 510^E B^^Oi 
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blG2:HlgjAI±gJ(19)(2O)01l SiCHAi. ^^^1 ^I^OilSdl Al±gs o|«oiisai Al±g§ ^^^1 ^XH dl Xl Oil 

§1 £1¥(}1IS£I(10) 21^01l2d!(1O)0il S§£iCH SiH. M§AI^ 51CH£ o^U2l ^^3)1 ^^'EKDl i.^^ 

blofe 51§ ^S2^ of^ tilG2}llgJAI±g. 

S^g^ 2. JHIISWI 910\k\, ^XiE.\^X\{20)^ b!G2}ltgiAI±^o| ^j^HdlSJt:10III. 

£l^01IS£tAI±gl(19)S blG2}ilgj9fe£ixi(i9)OII LKSEI 5!§ ^S2S blG2}1i S Al±g,'. 

3. XIII &OII 910\k\, 2l^01l2dl(10)£F Xll2Xiai§^Jt!(2)01l S^EICH CHE£]I±: §S. QllOlBSe ^ Jtil 
CHSSe S^of^l 21^0il2£lW±. RAM ^bd(6)(8). ^^^1 RAM ^bd(6)(8)IIf ^':)\ mX\Z\^X\{2)m 
SiSEIOi 0\SI{\± SS. CllOIEf SS ^ ^Sof^l ?1§1 RAM SI Hi2Xid! iJXl2f 

D\ ^xiE,\EX\2}0\\ o^Ed^l±§e. qiioibss ^ mcHSse E^6n\ ?i§f ^JtHdi5.^;tiw±i si^oF 

^ blG2}1lgJAI±S. 

S^S^ 4. SiCHAi. HI2Jt:iE!SJti:if £l^ffll2d!W±2} ^^^1 RAM ^^^±(131)^ ^0\^ 

ofLfB 5!iAil±of^ X^!0^of:)l 52^0^^ 5ie ^§2g offe btG2}ilEJAI±^'. 

S^S 5. JtlMi^^Oll 2^CHAi. mZXm^Xm^ ^'J\ X-il2XH£I^Xl(2)01i 2loH S§OI XH^^EICH 2i 

a^OllSdiO! ^\X\m ^Sof^l ^oH ^^:^dli^^l(20)^^& 0iEai±SS(HA)(133)S ^tlo[J\ 
§ E^o\^ 5!§ ^§2^ ote blG2}1lg=' Al±a'. 

6. miiJOll 2iCHAi. E2Xil\^X\{2)^ 2J^(}ll2dl(lO)01l ;i^£lCH 91^ ^^I^l E2 ki\^o\ 



7. I-ll6i»^0ll 2iCHAi. JtihGIOIB ±±bH±{X). Xll2[il0iB ±±W±(Y) %l GIOIB ^t:ll\\i\±{Z]m ^ 
E^'o\Il, bi±(X. Y. Z)D\ 3>L^^dlSxl(50)2f 1^1!^! ^{52)011 S^Ei^ 5:11 ^ 

S2S ot^ blG2}llgJAI±g. 

8. niii>^oii aicHAi. E2X^^\^x\{2)D\ 3\{k\imD\m). ^:)\ 3^h\mo\j\(68)o\\ ^haidii 

2B(94) ^ 3HAI01ISEI01I ;l^£jO^ £!b §§§ ^l^oUl 4^B(95, 60. 50)^ E§io\^ 51 

§ ^S2^ ofe diG2}iliJAI±g. 

9. atCHAi. E2XM\^X\J\ 0^9} li\I\±E\(7S)m Ei^miil. Q^^^l 
£^IXI±B(76) e ±S2I E«l±a(R14)2l ^Ail^Oll ISofOI £1^ (}i|°d| SlXlg^ll X^e^2^ l\{K\h\d\ 
;i 4^B(104)g 5S^o^^ 5!e ^§2^ of^ aiGEJilSAI^g. 

^=?^ 10. I-ill^^Ol! 2iO^A^. 2!^0ilSB(1O)b E^H^ ROM OIH. ^^^1 E2X^^\^X\0\\ 
RAMS ESoFfe 51§ ^S2^ oF^ bl G2}1I&' Al±gj . 

11. miifOII 2iWAi. E2X-\cL\^X\{2)2\ ^XM\BX\{20)^ Sgl SM^ ^^ofe 5!g 
2S ote blG2}llgJAl±^. 

m=?m 12. x-iiiE^oi! 2io^A^. x]\2xmEX\(2)^ ^^m g^^oii moiEBEixiBi ^^d\^ 

<^B(62)(60)g 5^^o^^ ^i!2^ blG2^l&'AI±^'. 

13. miiJOll 2i0^Ai. ^^:?! HI2^?HB5>^x!{2)^ I-il2Ai! = 2] ggS G3SoF;I ^B(60)IIf. 
□ E[!jS§2l 2dL^3El DIB X-^Bo^;! ^a.^ ^OiollE^B(551 )e Ei^ofe 3ig ^S2S bl 
G2}1lgjAI±S. 

14. E1*^01l ^10^A^. biG2;i!gJAI±^'8 CH^^II G±iai0l6t:^! G^Mai0l(36)M E^d\ 
H 9111. B\2 ki\E9} g§S D\^'X\\m olcUhldlJl Sge Si,^otI2 2i2D1. ^^^! 

ofe blG2}1lg]AI±a'. 

S^i^ 15. ^aibiai G±Mai0l(36)e Afgof^ blG2}llg='Al^g(19)(20)01l 2iO^Ai. blG2}ilgJE^ 
3^21 Sl^g ^^d\J\ mi X-iB§>^X!°i }1lgJDmi3gE^Aii Ai(22)£K ^^^1 

}il^DfOI3gE^Ai!Ai(22)(HI 2gB0^ ^^^1 }1i S DfO!3^ESAil Ai£l HMofOilAi g^^XHB^^Sl ^t^of^l 
g^^XiBi,^Xl(24)2} blG2}iiaiE^ll^l JlQ^oHl ^^n^[H!EB(10)£K ^^-^ 
[HIEB(10)Oi! S^BOi SiH. ^^K\ Omi E^ESAii Ai(22)£^ 2^BCH ^^^i bl G2}1i ^ - ^ 

gge ^OiE ^^°t gge ^^on\ E^H^PI^Sf Xil2 X-iBift!{2)e ^btofe ^S2^ or 
^ la^lbl^g G^lE^IOIl Af§o^^ blG2;ilgiAI±g. 

16. E^5^'m ^^o^Ai. ^oi E^n^oiisBdoisf ^^^i e^ii^:f^°^ Aii2xiBi,^ti(2)0ii ^mei 

CH CHEEil±§£. CilOIBS^ ^' A-ilCHSSe Sl^of^l ?la[ ESU^OilSB d1 ±2K RAM ^^(6)(8):if. 
RAM ^bd{6)(8)II} Esu^^f^m j[^|2 xi B XI (2)0-11 E3^BCH O^E?^l± §E. CilOIB .^ilC-^'S 
SI 2ao^^! NOtof RAM ^bdW^SK ^^^l Eb3EJ\^21 E2X\^\^X\{2)9\ ^'P' 
}^|g^0^OIESE^AilAi(22)A^O!(}ilAi 0\Sl\\k\ SE. GIOIB §S il AllQIgEl 2^crJI }ilgjOfOI=: = 
E^AilAibi±l ^^^2 Ei.^o^^ 511 ^S2S of^ ^aiblS^ G^^iaiOIS Afgcr= bl G 2}il 2J Ai . 
S^if 17. 1^1151^011 910ik\. E^Il^J\^2l B\2X^c\^X\{2)^ ^'J\ E^Zi^DllEB( 10)0il Pi^Ei 
0^ 91^ E2 ^m9), g ^OiE ^^1 ^'i^of:?l ?|o^ ^^^^Bi,^Xl{50)£K ^*:! 

E^H^OilSBdOlQll :i^BO^ 2^= ^CHE oMJ^! G±1^^I0I B?^gge ^l."or:»l ?|o} is||eis(52) 
1 E^'o\^ 511 ^g2^ Id1lbl2g G±i^ilOie A^§of^ d!G2}il^' Al±g. 

18. E\5%'0\\ ^IO^Ai. ^^:i E^n^^fal^ Aii2XHB&Xl(2)^ rHAIAilOi:)|(58)2L £rVi 
5HAmiai:'l(68)(}]l ?HAIffllEB(94)of. A! C-il EB :i! ;i^E!Oi ^l^of:i 

^B(95 60. 50)1 :?dli.^2gMi ^Ol 1^112 XM\^X\9} <=;:\ :il Of 01 E^i± = Aii Ai ggg = 
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S^§^ 19. m]5%m\ ?10\k\. }ilgJ0fOiaSHgAilAi(22)£f §^*XHai&^Jtl(24)b blG2:Hlgi AI±go| 

^=?^ 20. £l^01IEdl(10){)ll :iSjEjOi ot^ HlCISDeH^HSHgoi S^OIS HM^^g ^So^;i 
X-llUHdlSJtl(20). a! HSnS:^^§[ jai2^-i£lirJ^IS dlG2}ilEiAl±g{19){20)01l £!OiAi. HSU 
^D\^S1 m2XiE,\SX\^ £!^01i££|(10)S^B dlCI2IldHSing3go| EZ^^m Q|ot ggg 

5101£ H12^^g ^Sofb 4^B(60. 50. 52)§ ^tilofb ^§2g ote biCI2}il&' AI±S. 

21. X^I20$>^(MI 2i01Ai. ^Ot X1l2^H£ISXI0il 2!oH ^^£1^ S^OI Hi^ElOi £I^OI12£iO! 

of^ blG2:HlgjAl±g. 

22. JCil21i^0il 910\k\. ^D\ OiEfll^SSS ^^iiiofb ^^Pl 2l^0il2dl?53S ?loH 
3^g£^a =?U\6\It ^S2^ of^ b!G2}i!9JAI±a'. 

S^a^ 23, H12O&01I 2iOiAi. E2Xil\^'X\J\ D^2\ E2XiZ\^X\ ^BX\h\. m B\2XiZ\^X\J\ ^IH 
EHaiXi±£H=4^BS SS^ofe 5ig ^§2^ bl G2}ilgj Al±g . 

S=?m 24. ^120^^011 S!OiAi. ^^Pl E^n^D\^§l M2XiZ\^Xn\ £i^oiisaioii JmBO\ 
blG2Il£H^'^LSn^2l m^mS} ^Oi^ ^^S ^'SoUl 2ii^^£l^^^t(50)£J. °l3ffl|E£l01l 
J\^^0\ £ib s^QiE 5tLf£l G±SaiOI ^^^gg^ ^^o\D\ ^§1 MSil^S(52)l Si^of^ 5!^ ^§2 
S blG2>ilgiAl±g. 

S^S 25. ^1241,^011 2'OiAi. H1 1 Oil 01 B±±W±(X). B\2Li\0\E\±±^±m ^ GIOIB ISdXltH±{Z)l a 
:H!g,'AI±g. 

26. I-il2Oi.^01l SiOIAi. 3WK\imD\{SB), 3H Al JC^iOi;i{68)01l SSE! 5H Al Oil S £1(94) ^ ?H 
AlffllSaiWI ;l91£IO^ 91^ gge ^go^:?l 4^B(95. 60. 50)1 Ei.^of^ 5ig ^S22 ofe 

G2:HiiJAi±a'. 

S?§^ 27. H120i,^OII £iO^Ai. ^0^E o^L^2l Sge ^^ot:?! ?t§[ 4^B(50)Ilf. D4:2I ^'^^tim J\^o: 
D\ ?l§} &^£HaiIl±£H£K ^^:'! ^^EUaiXt^Ei o[U2\ ^^EHOll 2i23 ^^^1 ^B(50)e EQiol- 

DidI SSE! 5^0iE oHJEI ggOl Xill ^HAiAi9IE^ mH. ^'LHBl\±EiD\ DE o\U2} ^LHO\\ 

£!29 ?!*^ =^^BOI Iil2e^^e ;HAIAI9IE^ m^. &^£H5Zj § ^0^E ofLfEl ^^EHCil 

of^ ggG3D(62)l Si,^6fe 51^ ^S2^ blG2}ilgi Al±§,'. 

28. ni20t^oii 2io^A^. ^^;! bia2}ii&'Ai±gs □>:M^^lOlOlt 2^£iii. m2X-\E}^x\^ n± 
gaioiE! D\^x\\j\ ^2ofe 5ie i-iioiof::i! ?!o^01 Iii2^i^li^xl£^ mm §^^ofe 3ie ^§2= ofe 

y!G2}llgJAI±S. 

29. HI28iJ01l SiO^Ai. ^^^1 ^l^g ^^B^ 5|^;iS^^EH0! QilOIBM ^X^;l^gEH£^ GIOIB^ 
^^oUI m^^i\Il{52)m Emo\^ ^§12^ blGEPIl^A!^^. 

S^ih 30. ^xHdlAI±ij(20) blG2ZlSH5j E^H^OIIEdK 1 0)£t ^DW Af§o^:i ^\el 

n3^E^k]\k\(2)m Ei^ofe blG2}llg|AI±g(}il SiOiAi. ^^:! HEH^^SAilAi^ ^^^1 
H^Il^DllS£l(1O)0i! D\^^0\ 91^ ggg ^^o\D\ ^tl^l\^X\(50)2}, H^^^QIEd!! ^« 
Ai!±o^^ gi^e HlOioHI. ^^Z^l ^^4£IAl±g(20)2f ^^;t nEHSi^^A-liAig ^lOiE CHln o^US 5}.:>^ 
E HSU^ffllSdll ^^S^o^ oi^A^I:^o^}^l of^ E^Ilg0ilE£IHI0i^l(104)e E^^ofe 5ig 
s blG2}iigiAI±g. 

31. E3O^0\\ 9JiO\k\, USH^'E^Ail Ai ;f At DilS £1(94)1 E^^oHl. 

o^;l(104):^^ 9HAioiisB(94)(}ii H^n^sge ^sai^di si^Sfe 2ie ^§2^ of^ 

dlG2}ilg|AI±g. 

S^gf 32. A^!30^^01i 2i01Ai. HdH^E^Ail Ai(2)^ H^H^OIiEB CHE£^I±W±01I 2gB2. ^'7\ 
E^H^GISdllllOi;!^ ^^;! HsngoliSBEl aiEai±cH±^^Cit MM O^E^I^^ tl^oDl ^Eil^' 
Ai(414)e Emo\^ ^S2g ofe blG2}llg,'AI±il. 

S^s^ 33. ESOSQIf aiO^Ai. n^^E^Ek\^ D^2\ SIII^£i(76)l ^^f^ S^^oHI. 

OtBl aiXlofe §^^.1 X^^^Hoa ]HAIAi5l?l ?|o^ -Bl 52,^o^b 511 ^S22 of^ dlGE^il i=' A!± 

S^S^ 34. Iil30i,^()i! 2^0iAi. HdH ^ E^AIl Ai(2)^ RAM{6)(8)(}1I ^M^H. RAMI '^ki\±o\ = 

nio^o^:^l ram Iiio^;l(88)e e^^c^ ^§2^ of^ b!G2:-iig,'Ai±^2j. 

S^i^ 35. ?XiBAI^^'(20)]ll. blG2IlE}i^'Esz)^s Xi^^oUl ?l2! E^n^ ffltE£!(lO)£:. 
RAM(6)(8)Ilf ^^J}ll Af§B^ EEil^'ESAIl Ai(2}l ±^'o\^ dl DE^Il ^ Al^^' Oil 2iWAi. 2cH5," = =..-! 
Ai^ ^iiBAI±g2^^Q RAM£I OiEEil^(HA)e ^tlo'i^ ^BJ^. RAM£I O^Edii±l ^'^1131 = 
HEH^.tiB^BUf. ^XiBAI±^'Oi!Ai RAM OiE?Jt^£f □iH^'^^BAI^^Oil Ai RAM OiE?Jl± 

e CHln ofLfl M^ofOJ RAMOil IitgoD! RAM a^IO^j!{88)1 E^o}^ >!e ^§2^ ote dll. 
2:4I^AI±il. 

S^a^ 36. Iil35t^0il 2^0^A1 Z!L4 ^' E^AIl Ai^ -^OiE ofLf£l ^^LIEiill^BM Ea^o^2. RAM 
BC^;i^ ^X-i£IAl±gj011Ai ^^^E! OiEZIl±(HA)B HcH ^' Xi B A! ±^ Oil Ai ^'-^^E: CHEEil±(DEOTADOR)l 
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e RAMOil mE6\D\ ^BM^k\m 5Sof^ offe blCIS}ili^AI±gl. 

37. ^X^E}K\±^{20) ^ 01 ^tHdIAI±gOi! SIE! £I^01I2£I AI±S{19)e blG2}1l&IAI± 
g(19){20)()ll 2J0iAi. £l^01ISdlAt±gS Mg3^01IS£l(1 0)2K ^J\^21 01l2£t(6)(8)2K ^^^1 
3SOil2£l(10) i! ^D\^21 (HI 2 dt (6) (8) (HI S^E! □£H^5gA1IAi{2)S SSoflQ 9111, HEH^'H 

gA^lAiP^ ES3S(Hi2dis ^MA^i^of^ imo\j\ R^nm\^i\imj\{]OA). 

blG2:?ilgjAI±g. 

38. His/soil 2iOiAi. ^J\^21 ^}^l2dlH10^;!(88)fe ^;^5iOJ Dil2dll eiiA1l±3[ 
tilG2}1lgjAI±g. 

39. X^I38S0il 910\k\, §SS^g(52)S ^^f^ 5^6HI. Oil2£IHIOi;i(88)^ 
S ofe dlG2}1lglAI±g. 
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